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PREFACE TO THE FIFTH EDITION. 



In preparing a fifth edition of this Manual, I have carefully- 
revised every page, and have made such alterations as further 
experience and the kind suggestions of medical friends have 
rendered advisable. I have however endeavored, as far as 
possible, to maintain the original character of the book, which 
made no pretence to be a systematic work, but was addressed 
to the wants of beginners. Several new woodcuts have been 
added, to illustrate surgical appliances in common use; and a 
few have been borrowed from my friend Mr. W. P. Swain's 
work on "Surgical Emergencies." I trust that the present 
edition will be found not less useful to the student and young 
practitioner than its predecessors. 

Christopher Heath. 
86 Cavendish Square, W. 
September, 1876. 



PKEFACE TO THE FIK8T EDITION. 



In writing the following pages, my object has primarily 
been to offer to those young surgeons, who are holding the re- 
sponsible post of house surgeon or dresser in the various hos- 
pitals and dispensaries, some hints on the treatment of the 
numerous accidents and emergencies daily coming under their 
care. Having myself filled the offices of dresser and house 
surgeon to a metropolitan hospital, and having, moreover, 
been a constant attendant at two such institutions since that 
time, I venture to hope that the suggestions here incorporated 
will be found serviceable. It has been my endeavor to avoid, 
as far as possible, the repetition of matter which will be found 
at greater length in the various handbooks of surgery, and 
rather to call attention to those minor points which are im- 
parted only by oral instruction, or are simply imitated from 
one's predecessors. 

Although, for convenience, specially addressed to house sur- 
geons, I am not without hope that these suggestions may be 
found serviceable by any who are anxious to gain a knowl- 
edge of the smaller details of surgery, which, after all, tend 
greatly to the success of surgical practice; and particularly 
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by those who may not have had the opportunity of residing 
for a time within the walls of an hospital. 

In the chapters on " Bandaging " and " Apparatus " I have 
endeavored to avoid unnecessary complexity, at the same 
time, however, alluding to most of the appliances in common 
use in the metropolitan hospitals, the greater number of which 
I have visited with this special object in view. 

The illustrations are all new and original, being careful 
copies, by Mr. Swain, of Bouverie Street, from photographs 
taken for the purpose, under my own superintendence. 

I have to thank numerous friends for kind suggestions and 
assistance, and specially Dr. Anstie, for revising the chapter 
on " Chloroform," and Dr. Buzzard, for his artistic assistance 
with regard to some of the illustrations, and for selecting the 
pharmacopoeial formulae at the end of the work. 

Christopher Heath. 

April, 1861. 



Adolph Rupp, M. D., 

•*ICH DIEN," 

406 W, 34TH St., New York. 
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MINOR SURGERY. 



INTRODUCTION. 

The office of house surgeon to a public hospital is one 
of the most responsible posts a young surgeon can occupy, 
and, at the same time, its value in giving him both experi- 
ence and confidence can be scarcely too highly estimated. 
Before, however, entering upon the more purely surgical duties 
of the house surgeon, it may be well to say a few words on his 
relation to the other officials of the establishment, to the 
patients, and to the public. 

Being resident, the House Surgeon has the entire charge 
of all the surgical in-patients during the absence of the prin- 
cipal medical officers, and under his care also come all the 
casualties which may occur between the regular visits. This 
rule is modified in some hospitals by the fact that the Dressers 
are held responsible for the welfare of both in-patients and 
casualties, the house surgeon occupying merely the post of a 
supervisor, who can be appealed to in the event of any special 
emergency ; but, for brevity's sake, in the following pages the 
term House Surgeon is employed to signify the responsible and 
acting officer. 

It is obvious that the above arrangement must modify 
materially the relative positions of house surgeon and dresser; 
in the one case the dresser being entirely subordinate, while, 
in the other, he acts in a great degree on his own responsi- 

2 



18 MINOR SURGERY. 

bility. It is not within the scope of this work, however, to 
enter into these minutice, which are sufficiently regulated by 
the traditions prevalent in each institution. 

The relation of the house surgeon to the Visiting Surgeon 
varies also in different institutions, and with different individ- 
uals. Some visiting surgeons wish to do everything them- 
selves, and are very wroth if a house surgeon has opened an 
abscess or tightened a bandage ; while others allow their sub- 
ordinates considerable liberty, provided the patients suffer no 
harm. Here, again, tradition and observation during student- 
life will enable the house surgeon to keep clear of all colli- 
sion with his superior officers ; and he is certainly bound to 
respect the reasonable prejudices of each surgeon with regard 
to the details of his practice, and not to attempt to bring the 
practices of two or three individual surgeons to one uniform 
level, by which all possibility of comparison would be lost. 

It is most important, both for his own comfort and for the 
welfare of the patients, that the house surgeon should keep on 
good terms with the non-medical portion of the establishment, 
ordinarily represented by a Secretary and a Matron. 
These latter officers being permanent, and often of long stand- 
ing, have frequently considerable power with the committee 
and governors at large, and have unfortunately also occasion- 
ally very strong views with respect to the manner in which 
the house surgeon's duties are to be conducted ; and it is some- 
times difficult to venture in the least degree from the beaten 
track, even in a good direction, without offending their preju- 
dices. A gentlemanly bearing and the exercise of proper tact 
will, however, often enable a house surgeon to overcome diffi- 
culties at first sight insuperable, and it will generally be found, 
that when a house surgeon has got into " hot water " with the 
officials, it has been owing to some false step or want of cour- 
tesy on his own part. Should the house surgeon find, however, 
that he is interfered with in the proper discharge of his duties 
by any one, he is bound to state the facts to the superior medi- 
cal officers, that the matter may be at once investigated and 
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set right; for if any encroachment be permitted, the next 
occupant of the office may be still more harassed in the proper 
fulfilment of his charge. 

It is to be hoped that the house surgeon will never interfere 
with the duties of the Chaplain, seeing that the spiritual care 
of the sick is not within the house surgeon's province ; the only 
difficulty at all likely to arise in this quarter is the tendency 
of some chaplains to prolong their visits to the wards to the 
inconvenience of the dressers and others, but this can be 
easily remedied by a proper representation of the fact. The 
house surgeon is bound to respect the privacy of a ward when 
prayers are being read, except in the case of accident or sud- 
den emergency, when everything must yield to the necessities 
of the case. 

Since most hospitals have medical schools attached to them, 
the house surgeon may be of the greatest possible service to 
the Students, by encouraging their visits to the wards, and 
by taking the trouble to give a little clinical instruction in 
making his rounds. This will prepare himself also for more 
formal clinical teaching, should he ever occupy the position of 
surgeon to an hospital ; and since to teach is to learn, he can 
have no better way of improving himself in the practice of 
his profession. It would be well also if the house surgeon 
would bear in mind the necessity for clinical observation, and 
take care that, when possible, the students should be sum- 
moned to witness any operation or remarkable accident which 
may occur at other than the regular hour of the surgeon's 
visit. With this view, also, the house surgeon might possibly 
be self-denying enough not to reduce all dislocations, etc., 
iiistanter, when an hour's delay would not be of the smallest 
consequence to the patient, and would allow the students to 
see an accident such as they may be soon called upon to at- 
tend in private, and to witness its appropriate treatment at 
the hands of the visiting surgeon. The house surgeon must of 
course guard his patients against the meddling of inexperi- 
enced students, and have due regard also to the comfort and 
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privacy of the wards, especially those occupied by female 
patients. 

As the well-doing of the patients depends in no inconsider- 
able degree upon the good understanding between the house 
surgeon and the Nurses, its maintenance should always be 
aimed at. Nurses often have views of their own with regard 
to the treatment of cases, which, if kept within proper bounds, 
may be of considerable service, for the inexperienced house 
surgeon may not unfrequently gain useful hints from an intel- 
ligent woman who has been for years in the wards of an 
hospital; he must be careful, therefore, not to disgust his sub- 
ordinates, in the first blush of office, by any sweeping revolu- 
tions or startling novelties. By an invariably courteous, and 
at the same time firm, behavior, the house surgeon will soon 
gain the confidence of nurses, who would, perhaps, prove insub- 
ordinate to a vacillating and rude officer, of even greater pro- 
fessional abilities. Two difficulties which are to be guarded 
against with respect to the nurses are, the tendency they have 
(in order to save trouble) to do all the dressing themselves, 
instead of leaving them for the proper dressers, and the ex- 
hibition of favoritism to certain patients. To obviate the for- 
mer, the dresser must be careful to attend in proper time, so 
that the general business of the ward is not delayed ; and the 
latter must be judiciously checked, or if necessary, may be 
prevented by transferring the patient to another ward. It can 
hardly be necessary to deprecate in the strongest terms any 
undue familiarity between the house surgeon and the nurses 
or female patients, which no one who has any proper sense of 
honor would allow himself to indulge in for a moment. 

The In-patients are in most hospitals admitted under the 
surgeon of the week or day, on which they may happen to 
apply, but invariably any case sent specially to any individ- 
ual surgeon is admitted under his particular care, and the 
house surgeon should be careful to attend to this, as the in- 
fringement of the rule generally creates some ill-feeling. The 
division of the beds among the several surgeons will vary in 
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different iustitutions, and there is generally an understood 
" give and take" arrangement, which obviates all overcrowding. 

Unless evidently perfectly clean, or unless the severity of 
the injury or disease prevent it, all in-patients should have a 
warm bath before being put to bed, and even when the bath 
is not available, as much dirt as can should be removed by 
the nurse with soap and water. Except in the case of some 
very sudden emergency, a patient should never be put into the 
bed occupied by another without the linen having been 
changed, and, if at all soiled, the blankets also. (In all hos- 
pitals the rule is, that when a death has occurred the whole 
of the bedding should be changed.) The allowance of clean 
linen to each bed varies very considerably in different institu- 
tions, and a change will be required much more frequently in 
some cases than in others; but where the allowance is small, 
a neat appearance can be given to the beds by always placing 
a clean sheet first atop of the patient, and after a day or two 
shifting it to underneath him, and replacing it by another 
clean one, and so on. The house surgeon should not consider 
the details of the bed of a patient as infra dig., since his prog- 
ress may materially depend upon his comfort in it. It will 
often make all the difference between a good and a sleepless 
night to a weary patient, if all crumbs, etc., are carefully 
swept out of the bed, and the sheets are thoroughly smoothed 
and tucked in on each side. 

With regard to Diet, the house surgeon has more liberty 
in some hospitals than in others, but should always endeavor 
to avoid extravagance, and particularly the continuance of 
large quantities of stimulants or extras after the necessity for 
their administration is past. A table of the diet-rolls of some 
of the metropolitan hospitals will be found at the end of this 
book. Some little skill will be necessary in order to suit the 
capricious appetite of a failing patient, and there is ordinarily 
no difficulty in obtaining special niceties for such cases, on 
making a representation of the facts to the matron or steward. 

In the matter of Medicine, the house surgeon should, as a 
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rule, not commence a course of treatment without the sanction 
of the visiting surgeon, and should he be obliged to make any 
alteration in the surgeon's absence, must be careful to inform 
him at his next visit, otherwise neither surgeon nor patient 
will have fair play. Even in cases where no medicine is re- 
quired, it satisfies the patient's mind to have something on the 
medicine-card, and hence "B. Haust. Sennse co. f§iss. pro re 
natA," is a useful prescription. 

Fresh air is perhaps more necessary than medicine for 
surgical patients, and the house surgeon should see that the 
ventilation of the wards is properly carried out, and, if possi- 
ble, that the windows are opened at certain periods of the day. 
Attention must, however, be paid to the state of the atmos- 
phere and direction of the wind, for if with a bitter east wind, 
windows facing that way are opened, the patients will often 
suffer severely from catarrh or erysipelas. Window-sashes 
which direct the current of air upwards, can often be opened 
when the ordinary draughty window would do much harm to 
the patients. The use of disinfecting lotions, etc., will do away 
with much of the offensive odor of unhealthy wounds, and, if 
necessary, cloths may be hung round a patient's bed soaked 
in some disinfecting fluid, which may also be sprinkled on the 
floor. A pill-box perforated with pin-holes, and filled with 
metallic iodine, is found in the cancer wards of the Middlesex 
Hospital to be a most effectual deodorant when aflixed to each 
patient's bed; and at Guy's Hospital Dr. Steele has contrived 
a revolving jack-towel in miniature, one end of which passes 
through a trough containing a solution of carbolic acid, which 
is thus constantly evaporated in the neighborhood of offensive 
or contagious cases. The waterclosets and urinals in connec- 
tion with the wards should be occasionally inspected, to see 
that they are perfectly sweet, and when the bed-pan is em- 
ployed it should contain a little disinfecting fluid or powder, 
and be emptied immediately after being used. Those patients 
who are able to do so should be encouraged to go out into the 
fresh air, and all who are able should be up during the day- 
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, if not strong enough to be thoroughly drossed, may 
I lie outside the bed with advantage. 

The prevailing cuatoni of constantly scrubbing the floors of 
the wards with soajt and water has a decided tendeney to 
maintain a moiet, unhealthy atmospbere, parlieularly iu the 
winter months. The practice of polishing and dry-rubbing 
the flour would be a great improvement, and is eaid (e. g., at 
Birmingham) to have a direct tendency to reduce the mortality 
from erysipelas, etc. 

The bouse sui^on should make an invariable rule of seeing 
all cases of Accident as soon as he is called to them. In by 
iar the majority of cases a few minutes' delay would be of no 
CDDBequence; hut as it is impossible to say when the highly 
Lnrgent cases may occur, the house surgeon — having due regard 
public opinion and the verdict of a coroner's jury^ — should 
Klways give his immediate attendance. The decision as to the 
ecessity for the admission of a case of accident is sometimee 
ft matter of difficulty, and will he influenced a good deal by 
Bie number of vacant bed^, etc., hut in doubtful cases it is 
puch belter to err on the sate side, and take in a patient for 
f day or two, than to run any risk of mischief occurring dur- 
ff treatment as an out-patient. This is especially advisable 
t any cose brought by the police, and likely to be the subject 
1 investigation. Cases present themselves occasionally 
Lt hospitals which are obviously unfitted ibr admission, either 
rom being incurable, or from the fact that they are 
n want rather than disease. These, if summarily d 

i bandied about between workhouse officials, until (as 
* positively occurred) the unfortunate sufferer has died of 
inition in the street. A coroner's jury, findiug that adniis- 
Q was refused to a patient in a dying condition, will natu- 
Jly lay the ortiu upon the house surgeon, whom it behoovefl, 
tereibre, to take some little [mins to avoid such a misfortune 
y calling the attention of the lay officials to the case, when 
Biey will at least give some nourishment to the applicant be- 
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fore he is dismissed, and possibly take steps to secure his im- 
mediate admission into a suitable asylum. 

A house surgeon is a good deal pestered for Certificates 
of illness for clubs, etc., and should be provided with printed 
forms, which can be readily filled up. Caution should be ex- 
ercised in giving certificates to the police (except when a 
patient is unable to appear), since the house surgeon may lose 
a fee by not having appeared in person at a police court. 

The following are the principal points of Law affecting the 
house surgeon. 

The house surgeon cannot claim any fee for evidence at an 
inquest upon a patient who died in the hospital, and it is some- 
times a nice point to decide whether a death took place out- 
side the hospital doors or not. If the subject of the inquest 
was brought in dead, the house surgeon is entitled to one guinea 
for giving evidence, and one for the post-mortem examination, 
provided the coroner has given an order for it to be made ; 
and the house surgeon should be careful not to give evidence 
without receiving a summons in due form, and particularly 
not to make a post-mortem without a written order, or he will 
forfeit his fees. The house surgeon must give evidence before 
a magistrate, if summoned, and there is no fee allowed unless 
the case be sent for trial, when half a guinea will be allowed 
for each day's attendance at the police court, and it is as well 
to ask the magistrate to enter the attendance at the police 
court upon the depositions, so that there may be no mistake 
after the trial. Although the magistrate has no power to give 
a fee for evidence on a case which is not sent for trial, the fee 
of a guinea may be obtained (as I have myself experienced) 
by writing a formal letter to the Secretary of State for the 
Home Department, Whitehall, stating the circumstances, when 
in a few days, probably, an order will be received for pay- 
ment of the fee. At assizes or sessions the house surgeon is 
bound to attend on the day he is summoned, and to wait until 
he is called on, and is allowed a guinea a day for such attend- 
ance, and reasonable travelling expenses if he has to go any 
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distance. The fees (including those due for the police court) 
are paid as soon as the trial of the case is concluded. 

In civil actions the fee will vary according to the liberality 
of the attorney, but will never be less than a guinea a day 
and travelling expenses; when served with a subpoena to attend, 
the house surgeon should receive current coin of the realm 
sufficient to defray his travelling expenses, or he is not bound 
to pay any attention to it. When there is doubt of the respec- 
tability of the parties, it is well to insist upon having the fee 
before giving evidence; or if the attorney refuse this, the 
house surgeon should appeal to the presiding judge before 
being sworn, when the judge will direct that the usual fees 
should be paid : if this is not done, the house surgeon is at 
liberty to decline to give evidence. By taking this course of 
appealing to the judge, the author succeeded once in obtaining 
the fees for giving evidence in an "attorney's action," when a 
medical friend, who neglected the precaution, failed to obtain 
any remuneration.* 

In order that a house surgeon may fulfil his duties effici- 
ently, it is essential that he should be careful of his own health. 
The labor, anxieties, and foul air of an hospital produce an 
effect upon the strongest constitution in a few weeks, and un- 
less the house surgeon take proper care of himself he will very 
soon be disabled. A daily cold bath and a daily walk are the 
great means for maintaining the health and spirits; the walk, 
particularly, is essential, and is very apt to be shirked, either 
from want of energy or from over-anxiety for the welfare of 
the cases. This over-anxiety is not only injurious to the house 
surgeon himself, but is bad for the patients also, since it leads 
to over-frequent visits to the wards, constant change of treat- 
ment, and a general state of worry. The house surgeon should 
be satisfied with the consciousness of having done his best for 

* The house surgeon may advantageously study the '* Abstract of 
the principal laws affecting the medical profession," contained in the 
Medical Directory. 
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his patients, and must be content to leave the result in other 
hands ; and though, no doubt, it is annoying to lose patients 
in whom a great interest has been taken, it is one of the inevi- 
table drawbacks of medical practice. 

A good night's rest is most important for the house surgeon, 
but where he is in sole charge of the hospital its attainment is 
very precarious. On Saturday nights it is, perhaps, of very 
little use for a house surgeon to retire early, since the number 
of broken heads, etc., is generally large at that time; but on 
other nights there can be no object in sitting up to unreasona- 
ble hours, and even half an hour's sleep in bed is better than 
twice that time in an arm-chair. When the house surgeon is 
called up in the night it will be well for him to take the op- 
portunity of visiting one or two of the wards occasionally, to 
see that the night nurses are on the alert, and to soothe any 
sleepless patient. 

In order that the house surgeon should get through the 
hard work, both mental and bodily, of his office, it is essential 
that he should be liberally fed. Committees are not aware 
sometimes of the hardships they inflict by penuriousness with 
regard to the medical officers* table, and, undoubtedly, a 
house surgeon who does his work thoroughly, requires " meat 
three times a day." The first symptom of "knocking up " is 
an inability to eat breakfast, which is a most important meal 
for the house surgeon, as he has all his rounds to make imme- 
diately afterwards ; and this is soon followed by a relaxed sore 
throat (hospital sore throat) and a general feeling of depres- 
sion. An extra allowance of fresh air, by either walking or 
driving, a couple of glasses of wine, and the internal adminis- 
tration of bark and mineral acids, are the remedies for this 
state of things, and unless they are soon had recourse to, the 
house surgeon may have to throw up his appointment alto- 
gether, and seek for health and strength in country air. 
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k HaaiOHEHAGE from various Bourcea is one of tbe afFec- 
s which the house surgeon is called upon to treat most fre- 
taently- Its amount may vary from what is termed "trifliug" 
o "alarming," but it will probably be of service to the young 
Burgeon to say that tbere is, probably, no hsemorrhage from 
the external surface of the body which cannot be arrested, at 
least temporarily. The ligature and pressure are the two 
means of arrest in raost common use, although the latter (in 
its varied forma) is not so fully appreciated as it deserves; but 
recourse must be had occasionally to escharotics and styptics 
of various kinds, of which the actual cautery is the most potent. 
The position of the wounded part has considerable influence 
on hiemorrhage, and should therefore be fully attended to, 
since, for example, it is obvious that blood will flow more 
readily from a limb which is allowed to hang down, than from 
one which is raised to, or above, the level of the heart. 

The after-treatment of cases of hemorrhage, both as respects 
the wound and the general couditiou of tbe patient, is of the 
greal«st importance. Supposing an artery to have been tied 
on a bleeding surface, no surgeon would think of removing the 
ligature on the following day; but if pressure alone has been 
applied to the wound, it must be still more necessary not to 
interfere rashly with the dressings, and so disturb the natural 
proems of occlusion of the injured vessel. If the htemorrhage 
do not recur, there can be uo necessity for removiog the pads, 
— etc, until they are loosened by suppuration commencing iu 
e wuund, although it may be advisable to relax the bandages 
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(of necessity tightly applied in the first instance) after a day 
or two. Perfect rest of the wounded part, and, if possible, an 
elevated position, are absolutely necessary for successful treat- 
ment, while at the same time the whole system must be brought 
into a condition most likely to conduce to the formation of 
clot in the vessel, and the rapid granulation of the wound. 

The constitutional treatment of cases of severe haemorrhage 
is one of the most anxious cares of the surgeon. On the one 
hand there is the immediate danger of the patient's death from 
exhaustion, and on the other, the fear that by over-stimulation 
the haemorrhage may be again induced with equally danger- 
ous effect. It is in these cases that opium is of the greatest 
service. From one-half to one grain, in frequently repeated 
doses, will do much to calm the patient's nervous system, and 
mitigate the injurious effects of loss of blood. Stimulants may 
be cautiously exhibited, provided surgical means have been 
taken to arrest entirely the flow of blood ; but where, from the 
nature of the injury, that has been impossible, it would be de- 
struction to the patient to excite immediately the action of the 
heart, and thus destroy nature's means of arrest. A previ- 
ously healthy patient will survive a state of approaching syn- 
cope for many hours, and ultimately make a perfect recovery, 
while early and injudicious stimulation would have hurried 
him uncontrollably to the grave. Reaction after haemorrhage 
is not usually of a violent character, but, if necessary, may be 
treated by gentle purgation and small doses of digitalis ; tartar 
emetic can be but rarely required. 

Among the debilitated patients one meets with in hospital 
practice, anaemia is the difficulty which stands in the way of 
recovery from a wound. It is in these cases, when the blood 
seems scarcely able to coagulate, and there is a constant oozing 
from the wounded surface, that the preparations of iron in 
frequent doses have such a haemostatic effect. Of these the 
Tinctura Ferri Perch loridi seems the best medicine for the 
purpose, and this, together with small and repeated doses of 
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wine, and a light, dry diet, will materially assist in the recov- 
ery of the patient. 

Haemorrhages may be conveniently divided into those which 
are caused by accident, and those which result from disease or 
follow surgical operations. 

HEMORRHAGE FROM ACCIDENTS. 

Scalp wounds are very common in hospital practice, and 
from the vascularity of the part generally bleed freely. If 
no large artery (temporal or occipital) is wounded, pressure 
alone will be sufficient treatment, and this is best applied by 
putting the edges of the wound in apposition (without stitches), 
placing a pad of dry lint upon them, and applying a bandage 
firmly over the cranium, with a turn or two under the chin 
to keep everything tight (Fig. 49). The hair in the neigh- 
borhood of the wound should be cut close, and the immediate 
edges shaved, so that both the extent of the injury may be 
clearly seen, and the apposition of the edges may not be inter- 
fered with. Should one of the arteries be divided, so that the 
ends are able to retract, pressure will still usually suffice ; but 
if the vessel only be wounded, it should be thoroughly divided 
with a lancet before the edges of the wound are brought 
together. It is very difficult to apply a ligature on the scalp; 
and if an artery continue to spout, a good plan is to transfix 
the edges of the cut and the mouth of the vessel with a hare- 
lip pin, over which a twisted or figure-of-8 suture can be 
passed so as to hold the parts in apposition and arrest the 
bleeding. The pin should be withdrawn in forty-eight hours. 
Scalp wounds may of course be accompanied by fracture of 
the skull, which should therefore be borne in mind, and the 
haemorrhage in these cases may come from within the skull, 
and be beyond the surgeon's control. 

Wounds of the face bleed freely, and frequently require a 
ligature, though pressure can be very well adapted to the 
parts above the jaws. Collodion will frequently arrest the 
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haemorrhage from small cuts, if applied in the following way : 
Grasp the part wounded between the fingers and thumb, so as 
to blanch it, clean the wound, and put the edges in apposition, 
drying them thoroughly with a soft rag. Then paint on the 
collodion, making it cover the skin for some distance around 
the wound ; let a firm hold be maintained until the collodion 
is perfectly dry, and then having allowed the parts to resume 
their proper position, paint another coat over all. The Col- 
lodium flexile of the British Pharmacopoeia is more tenacious 
than and not so rigid as the common collodion, and is there- 
fore more convenient for surgical purposes ; a very good form 
of collodion is made by dissolving gutta-percha in chloroform 
with a gentle heat. To attempt to paint collodion on a wet 
surface, or while the blood is running, is worse than useless, 
and the same may be said of the application of adhesive 
plaster under similar circumstances, if warmed in the ordi- 
nary way ; but, if immersed in hot water, and carefully applied 
with a little pressure with a cloth, the plaster will be found to 
adhere, and to control the haemorrhage to some extent. If 
adhesive plaster be applied during the process of granulation, 
it is best done in a number of narrow strips across the wound, 
each strip slightly overlapping the preceding one. Sutures 
will sometimes be required in wounds of the face, in order to 
diminish the width of the scar, and if so, very fine silk, or fine 
metallic sutures are the best. 

Oat lip, — Either lip may be cut through by a blow or fall 
upon the teeth, and the haemorrhage from the divided coron- 
ary artery is generally profuse. The introduction of a hare- 
lip pin and the application of a twisted suture form the best 
treatment ; but care must be taken to pass the pin sufliciently 
deep in the substance of the lip to transfix,. or at least go close 
to, the bleeding orifices of the artery, otherwise haemorrhage 
may still go on into the mouth. Unless a piece should have 
been cut (or bitten) out of the lip, there will be no difi&culty 
in properly adapting the edges of the wound, but the surgeon 
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should bear in mind, as in the operation for hare-lip, that his 
proper guide is not the red border of the mucous membrane, 
but the line where the mucous membrane joins the skin. 
Collodion may be usefully applied over the twisted suture 
when the ends of the pin have been cut off. Two days are 
generally sufficient for the pin to remain in the lip, but the 
scab should be left untouched until it drops off spontaneously. 

Bleeding from the nose, the result of a blow, is generally 
slight, and may be alleviated by the application of cold water, 
although the usual position assumed by the patient, that of 
bowing the head over the basin, is little calculated to assist in 
its arrest. It is much better to make the patient sit erect and 
hold a sponge to the nose, or in slight cases snuff up the cold 
air, which will often prove sufficient. , 

Bleeding from the ear after a blow, is generally caused by 
slight rupture of the lining membrane of the meatus, and 
must not be taken as a symptom of fractured skull, unless it 
is in large quantity, or is accompanied by other evidence of 
injury. 

, Bitten tongue may give rise to severe haemorrhage if the 
wound happen to be in the thickness of that organ. Ligatures 
-are of little avail, as they almost invariably pull off, and if 
cold does not arrest the flow of blood, torsion or the actual 
cautery should be applied to the bleeding points. Sutures 
are difficult to apply, and are of very little use in wounds of 
the tongue ; and unless the piece is nearly severed from its 
connections, so that the surfaces of the wound are unlikely to 
come into apposition, it is better to trust to nature and the 
healing powers of the saliva. 

Teeth knocked out seldom give rise to severe haemorrhage of 
any duration, and cold water forms the best treatment. If 
the tooth (particularly an incisor) is sound, an attempt should 
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be made to replace it in the socket, as it may possibly become 
again attached. A piece of silk should bind it to the neigh- 
boring teeth, in order to keep it in position. 

Cut throat — If the large vessels of the throat are divided 
by the knife, immediate death will ensue before the surgeon 
is called ; but this is not a common occurrence, for attempts 
at suicide being generally made in the space between the 
hyoid bone and thyroid cartilage, the incision does not go near 
the carotid arteries. There is often sharp haemorrhage at first 
from two or three small arteries if the incision is severe, but 
this may easily be arrested by ligatures or torsion, if the cold 
air has not already been sufficient to stop the bleeding. The 
incision 'will vary considerably both in size and depth ; an 
incision " from ear to ear " may be only skin deep, while 
another of smaller extent may have divided the trachea, and 
even the oesophagus. The patient is generally in a very 
depressed condition, partly the result of loss of blood, but 
mainly owing to the mental condition which gave rise to the 
attempt, aggravated occasionally by bodily want. In this 
case it may be advisable to administer at once a small quan- 
tity of nourishment, such as a couple of tablespoonfuls of beef- 
tea and one of brandy, and repeat it at short intervals. If 
the pharynx is uninjured, this can be readily swallowed, but 
if it is wounded (it is very seldom entirely divided) the stom- 
ach-pump must be used, the tube being introduced with great 
care, and the finger, if necessary, inserted in the wound to 
insure its taking the right direction. 

No sutures must be placed in a cut throat. — This is important, 
as the friends of a patient are always very anxious to have 
the throat " sewn up," but such a practice is very dangerous, 
as it would cause any blood which might be effused to enter 
or press upon the windpipe, and by retaining blood or pus 
within the wound, would prevent its granulating from the 
bottom. There is no objection to closing a mere skin- wound 
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in the throat ; and even in deep cuts, the angles of the wound 
which are of this character may be safely brought together. 

The position of the patient is the great thing for effecting 
a cure. If the first faintness has gone off and all haemor- 
rhage has ceased, the patient's shoulders should be raised by 
pillows, so as to make the head bow forward, and if the ne- 
cessity for this position be explained to him, it will be found 
sufficient, provided the patient is sane. In insane or unruly 
cases, it will be better to carry a bandage round the forehead, 
and bring the ends from the temples down to a waistband in 
front. 

The great danger in cases of cut throat, after the immediate 
consequences of haemorrhage and shock are passed, is inflam- 
mation of the lungs and air-passages, owing to the entrance of 
cold air through the wound. This is best obviated by the ap- 
plication of hot moist flannels, folded and laid lightly over the 
wound, and renewed as often as they become cold or dry. 
The flannels tend to help the granulating process, and after a 
day or so the patient can be taught to apply them himself so 
long as they are necessary. Great care must be taken to sup- 
port the patient's strength during the first few hours after the 
injury, by the administration of food and stimulants by the 
mouth, if possible, or if not, by enemata per rectum. 

Ruptured Frcenum, — Patients have been known, on several 
occasions, to apply at an hospital faint from loss of blood caused 
by a rupture of the frcenwn preputii. Since the continued 
bleeding depends upon the fact that the little artery of the 
frsenum has been only partially divided, the obvious treatment 
is to snip it across with a pair of scissors, when the haemorrhage 
will cease immediately. 

Stabs may be inflicted in various parts of the body, and give 
rise to a varying amount of haemorrhage. 

(a.) Stabs in the throat may be treated on the same princi- 
ples ks cut throat, viz., to stop the bleeding and let the wound 

3 
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heal from the bottom without stitches. A complication which 
may arise in stabs of the throat is where the knife has perfo- 
rated the trachea, and emphysema is produced, owing to the 
wound not being sufficiently large or direct for the air to es- 
cape though it. A pad of lint and a bandage, gently applied, 
form the best treatment, and the amount of emphysema is 
generally but slight. 

(b.) Stabs in the chest may produce haemorrhage by wound- 
ing (rarely) an intercostal artery, or the lung. An intercostal 
artery may be twisted or tied, and seldom gives much trouble. 
Wound of the lung (generally shown by bloody expectoration) 
may be irremediably fatal from haemorrhage, the blood either 
pouring from the mouth or choking the lung, or more rarely 
filling the pleura and compressing the lung. The great object 
is the immediate arrest of the haemorrhage, by the inhalation 
of the vapor of turpentine sprinkled on a handkerchief, the 
application of cold both to the surface of the chest and by 
swallowing ice, and lastly by venesection, if necessary. Vene- 
section for this purpose should be performed while the patient 
is supported in the erect posture, and the blood should be 
drawn from a large aperture, so as to induce a fainting condi- 
tion as rapidly as possible, and care must be taken that the 
patient be not allowed to recover his heat and rapid circula- 
tion too soon, or the haemorrhage may recur. An early oppor- 
tunity should be taken of administering one of those drugs 
which have a haemostatic tendency (e. g., Plumbi Acetatis, gr. 
j, in pil.; or Acidi Gallici, gr. v), in repeated doses. 

(c.) Stabs in the abdomen may give rise to haemorrhage 
from wounding vessels in the parietes, and these can be easily 
secured ; but apparently slight wounds may perforate the peri- 
toneum and wound the intestines, giving rise to internal haem- 
orrhage. Simple wounds of the parietes should be closed with 
plaster or sutures, and collodion painted over all, so as to ex- 
clude the air. The sutures should be made to go through the 
edges of the cut peritoneum so as to secure its early union by 
adhesion, and had better be of silk, as they bear a greater 
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strain than the wire ones, and are more easily withdrawn. 
Intestines, if wounded and exposed, should be stitched up with 
fine silk and continuous suture, provided the raucous mem- 
brane has not already protruded through, and so filled up the 
wound. Whatever the injury, the sooner the patient is got 
fully under the influence of opium the better, so as to guard 
against peritonitis. 

Wounds of artei'ies require varied treatment according to 
the size of the vessel and the kind of injury inflicted. Fortu- 
nately, these injuries occur mostly in the extremities, where 
pressure can be readily adapted to the limb, and it is to pres- 
sure alone that recourse should be had in many of the wounds 
of small vessels. 

Whenever there is sharp haemorrhage, probably arterial, 
from a wound, pressure should be immediately made upon the 
main artery with the fingers so as to stop the bleeding tempo- 
rarily. This immediately relieves the anxiety of the patient 
and friends, and also permits a careful examination and 
cleansing of the wounded part with cold water. If this is done 
deliberately, and the wound is further exposed for a few min- 
utes to the air, possibly, on the relaxation of the pressure 
above, no further haemorrhage will take place. Should it re- 
turn, however, careful inspection should be made to discover 
the bleeding point. Supposing this possible, which is not 
always the case, and a bleeding orifice to be discovered, if of 
large size, a ligature may be applied, or if small, it may be 
twisted, or pressure may be adapted in the following manner : 
An assistant again holding the main artery, and the wound 
having been again thoroughly cleansed, the surfaces should be 
laid together and a pad of dry lint placed over the wound and 
adjacent skin, so as to press the cut surfaces closely together. 
A bandage, carried first round the limb for some distance 
below the wound, should be applied tightly over the pad, and 
then be carried a short distance above the wound, additional 
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pads being placed, if considered necessary, along the course of 
the principal arteries, so as to exert pressure upon them. 

Should bleeding again occur, graduated pressure may be 
used in the following way : The main artery being held as 
above described, the wound is to be laid open, and a small 
pledget of folded lint placed at the bottom ; on this another 
pledget, rather larger, and so on until the lint is an inch thick 
above the skin, pressure with a bandage being then exerted 
on the whole, with the same precautions as before. The addi- 
tion of a piece of cork or of a small coin wrapped in lint 
renders the graduated compress firmer and more effectual. 
The disadvantage of this otherwise very effective method is, 
that the wound must necessarily be allowed to granulate from 
the bottom, thus occupying a longer time in healing, and leav- 
ing a larger scar. 

The position of the limb after the application of pressure is 
of the greatest importance; thus the hand should be raised by 
a sling to the opposite shoulder so as to flex the elbow, while 
the foot and leg should be supported above the level of the 
body by means of pillows. 

(It is never sufficient simply to tell a patient to keep a 
wounded or inflamed arm in a sling, for the limb is then gen- 
erally allowed to hang down, but the surgeon should himself 
see that the hand is raised to the opposite shoulder.) 

The above directions are only applicable to wounds involv- 
ing the smaller arteries of the limbs. In cases of injury of 
the main trunks, the profuse haemorrhage should be instantly 
controlled by pressure of the finger upon the artery above the 
wound, until a tourniquet can be applied, which, although it 
arrests the rush of arterial blood, will very probably still leave 
a strong current of dark-colored blood ebbing out of the 
wound. This blood, which may come from the lower end of 
the wounded artery, from the vein, or from both, will be im- 
mediately controlled by another tourniquet placed below the 
wound, until the assistance of the visiting surgeon can be ob- 
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tained, since operative interference of some kind will certainly 
be required. 

Patients who have received, a few d^ys before, a wound of 
the principal artery, which has been treated by bandaging, are 
occasionally brought to an hospital on account of a continual 
oozing, or perhaps a sudden gush of blood ; and on examina- 
tion a tumor is found in the limb, with a small orifice from 
which the blood emerges. The house surgeon is to be cau- 
tioned against interfering with such a case further than to put 
a tourniquet on the artery ; for the tumor is probably a false 
aneurism of large size, and will require an operation of no 
small moment for its cure. 

Wounds of the palmar arch are sometimes laid great stress 
upon, as if their treatment differed in any way from that of 
wounds of arteries generally. A tourniquet should be tempor- 
arily applied while the wound is examined, and if no bleeding 
vessel can be conveniently tied or twisted, recourse must be 
had to pressure, which may generally be relied on, provided 
the parts are not interfered with and the dressings disturbed 
too early. The fingers and thumb should be carefully band- 
aged, and a firm graduated compress' having been applied to 
the bleeding-point, the hand and arm should be firmly bound 
upon a back splint, and it may be well, as an additional pre- 
caution, to make pressure upon the radial and ulnar arteries 
at the wrist with pieces of elastic catheter wrapped in lint be- 
neath the bandage. The elbow is then to be fully flexed and 
the hand bound up to the opposite shoulder. 

Wounds of veins give comparatively little trouble, and the 
haemorrhage is readily arrested by pressure, if the vein is of 
moderate size. A ligature may occasionally be required on a 
large vein, and may be applied without much apprehension as 
respects phlebitis, etc. 
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HAEMORRHAGE FROM DISEASE. 

Bleeding may occur from vascular or malignant growths on 
the surface of the body, and, from the low condition of the 
patient, it may be highly desirable that as little blood as pos- 
sible should be lost. As the source of the haemorrhage is gen- 
erally rather a surface than any one bleeding vessel, the liga- 
ture is seldom applicable, and from the nature of the case 
pressure can hardly be applied ; haemostatics therefore must be 
employed, such as the Liquor Ferri Perchloridi .fortior, the 
Liquor Ferri Pernitratis,the solid Nitrate of Silver, and Nitric 
Acid, or in extreme cases the actual cautery. 

In dealing with vascular growths, it will be advisable to sur- 
round the mass with a ligature, and tie it by one of the numer- 
ous methods described in surgical works, or more simply by 
passing a needle or hare-lip pin beneath the bleeding tissue, 
and then carrying a thread around it. 

Epiataxis, or haemorrhage from the nose of spontaneous and 
constitutional origin, may be treated locally by the application 
of cold to the head and face, by the inhalation of vapor of tur- 
pentine, or by the use of powdered alum as a snuff. In severe 
cases, plugging of the nostrils may be required. The method 
of washing out the nose advocated by Dr. Thudichum, offers 
great advantages in the treatment of epistaxis. It is based 
upon the physiological fact, that when a patient breathes 
through the mouth alone, the soft palate so effectually shuts 
off the posterior nares that fluid may be injected into one nos- 
tril, and will pass round the septum and out of the other nos- 
tril without entering the mouth. A special apparatus has 
been devised for this purpose, but the- plan can be readily car- 
ried out by means of a double-action india-rubber bottle or 
enema-apparatus ; or still more simply by attaching a rectum- 
tube to a common water-tap, by which the force of the stream 
can be readily moderated. 

The most convenient form of apparatus, and one which has 
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been employed by the author with advantage iu the treatment 
of ozaeua,* is the Bimple vaginal douche, contrived by Dr. 
Basch, and shown iu Fig. 1. It 
crtnsiala simply of a stout india- *'"'• '- 

rubber tube, five or six feet long, 
with a perforated weight (a) at 
one end, so grooved that water 
can pass through il when stand- 
ing on a flat surface. At the 
other end is an ordinary gum- 
elastic enema nozzle, which may 
be perforated with more than 
one hole if prefen-ed. In using 
the instrument, it is only neces- 
sary to have an ordinary bed- 
room ewer filled with water, when 
tlie weighted end is dropped into 
it, and the tube " payed in" for 
two or three feet and left for a 
couple of minutes. The ewer 
being then raised upon a chest of 
drawers, or some convenient ele- 
vation, the tube is squeezed be- 
low the level of the water (c) and 

drawn over the lip of the ewer (c'), when being converted into 
a. siphon, the water immediately begins to flow along it. Per- 
fect control can he exercised over the water by the pressure of 
the finger and thumb of the surgeon, whilst the patient places 
bis bead over a basin and has the nozzle inserted into his nos- 
tril. On permitting the flow of the water, a stream is imme- 
diately established between the nostrils so long as the mouth 
is Itept opeo, and the current can be reversed, arrested, or 
diminished with the greatest readiness. 




* Lnncet, lath July, II 
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Hcemorrhage from the rectum, generally the result of gorged 
hsemorrhoidal veins, may be treated by enemata of cold water, 
or some astringent decoction, such as the Decoctum Querctis. 
If very severe, the bleeding point may be touched with nitrate 
of silver or the actual cautery through a speculum, the rectum 
being afterwards carefully plugged with lint, to which a string 
should be attached to prevent its getting out of reach. Care- 
ful after-treatment will be requisite to relieve the loaded con- 
dition of the vessels, and probably an operation for the cure of 
the piles. Haemorrhage from the bowel in children is not un- 
frequently caused by a polypus in the rectum, which will re- 
quire removal before the affection will be cured. 

Hcemorrhage from the bladder may result from disease of its 
coats, or from the presence of a stone. The injection of cold 
water through a catheter will generally suffice, the instrument 
being retained in the urethra, so as to allow any blood which 
may flow to escape at once, and not coagulate in the bladder. 
In severe cases, weak astringent solutions may be injected, and 
ice be placed in the rectum and about the pubes. The inter- 
nal administration of Gallic Acid and Tincture of Iron may 
be employed in these cases, but the most effectual remedy is 
turpentine in ten minim doses suspended in mucilage. An 
early opportunity should be taken to ascertain the presence of 
a calculus by means of the sound, and if it exist, the patient 
had better be at once admitted into the hospital, or very pos- 
sible, the haemorrhage having ceased, he may never appear 
again for the necessary treatment. 

The following will assist the house surgeon in arriving at a 
correct diagnosis as to the source of bloody urine. If the blood 
come from the kidney, it will be thoroughly mixed with the 
urine, rendering it of a smoky color if in small quantity, or 
dark red if more abundant. When the haemorrhage is from 
the bladder, the first portion of the urine may be pretty clear, 
and the blood will be clotted and more abundant as the organ 
contracts. If from the urethra alone, it will be found that the 
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firet gush of urine is mixed with blood, hut that afterwards it 
is clear, being again bloody at the last, when possibly a few 
drops of Dearly pure blood may be ejected. Blood from the 
urethra, if in quantity, will trickle out before any effect at 
mieturitiou in made. 



Ruptured varicoee veins in the lower extremities give riae to 
dangerous hiemorrhage. " The patient may be unaware of the 
accident, and fall down in a fainting condition, which may 
rapidly become fatal if not attended to. Pressure upon and 
below the wound immediately stops the bleeding, but the limb 
should be carefully supported in an elevated position for some 
time after the auciJent, to prevent ita recurrence. The veins 
of the labia sometimes give way in pregnant women: cold, the 
horijsoutal position, and pressure, form the appropriate treat- 



I some, 



Uleeration and doughing may give rise to very severe and 
even fatal hiemorrhage by opening into a large vessel. Here 
the temporary arrest by pressure on the main trunk, and the 
subsequent adoption of the treatment proper for wounds of 
arteries (p. 35), must be had recourse to ; although in some 
localities, as in the throat after scarlet fever, etc., the hairaor- 
rbsge is beyond the surgeon's control, and will prove fatal. 



AFTER BUKOICAL OPERATIONS, 



Mrrhage after extraction of teeth is sometimes trouble- 
some, particularly in feeble patients. It is best treated by 
careful and forcible plugging with a strip of lint soaked in 
some styptic, which is to be thrust bit by bit iuto the socket 
until it projects beyond the neighboring teeth ; the pressure of 
the opposite jaw, maintained by a bandage under the chin, will 
tbeu keep it sufficiently light. 

children the subjects of an hereditary tendency to bleed 
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(hcemorrhagie diathesis), considerable trouble may be expe- 
rienced in arresting haemorrhage from this cause. The lint 
should be steeped in the Liquor Ferri Pernitratis, and the pa- 
tient should take full and repeated doses of Tinctura Ferri 
Perchloridi with dilute Hydrochloric Acid.* 

Haemorrhage from the tonsils may follow either the puncture 
of an inflamed tonsil, or the removal of one which is chroni- 
cally enlarged, and the former is naturally the more severe 
accident. The blood comes onlv from the branches of the 
artery to the tonsil, and never from the internal carotid ; and 
if gargling with iced water fail to arrest the haemorrhage, the 
Tinctura Ferri Perchloridi, or still better, the Liquor Ferri 
Perchloridi, or Liquor Ferri Pernitratis (B. P.), may be almost 
certainly depended upon to effect it. The fluid should be ap- 
plied by means of a small sponge or piece of lint, attached to 
a piece of stick, and must be held firmly against the bleej^ing 
point for some minutes.f 

In bleeding from the tongue and back of the throat, great 
advantage may be derived from the use of one of the " spray pro- 
ducers" in common use, employing as a styptic the Glycerinum 
Acidi Tannici (B. P.), in the proportion of one to six parts of 
water, or the Styptic Colloid of Dr. Richardson. 

Leech-bites give trouble occasionally ; and should cold and 
pressure fail to stop the bleeding, a fine-pointed stick of nitrate 



* See cases by author, British Medical Journal, 11th January, 
1868. 

t Compare two cases of haemorrhage from the tonsils in Medical 
Times and Gazette, 24th December, 1859. In one, the haemorrhage 
was arrested by styptics ; in the other, the common carotid was tied 
for a supposed wound of the internal carotid, and the patient subse- 
quently dying of consequent softening of the brain, that vessel was 
found intact. (28th January, 1860.) 
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of silver mny be iosertod intoea li w und A a last resource, 
a ueedlif or hare-lip piu may be n ted h o gh the skin so 
as to transfix the bite, aud a tw ated utu e be i laced over it. 

Interviediary hwmorrJtage is that occurring soon after an 
operation, and before inflammatory action has supervened. 
Small vG^els, which did not bleed at the time of the opera- 
tion, may begin to do so on the patient's becoming warm iu 
bed, and the bandages, etc., will become more or Igbh stained 
with blood. This need occasion no alarm unless the blood 
soak completely through, and begin to drip away from, the 
dressings, when immediate steps must be taken for its arrest. 
In the case of a stump after amputation, for instance, the 
soaked dressinge should be removed, and the etunip raised and 
exposed to a current of cold air, while gentle pressure is made 
upon the main artery with the finger or a tourniquet. If these 
measures arrest the bleeding, fresh cold dresaingi may be ap- 
plied ; but the limb had better he elevated, and the prassure 
geutly maintained for a iew hours, to avoid its recurrence. If 
this treatment should not succeed, the sutures must necessarily 
be divided and the surfaces of the wound separated, iu order 
that a ligature may be applied to the bleeding point; or if, 
from any reason, that is impracticable, a fine-pointed actual 
cautery may he hnd recourse to as a last resource. In the 
practice of those surgeons who leave the flaps of amputations 
apart for a few hours, intermediary hsemorrhage is much leas 
likely to occur; should there be any oozing, however, care must 
be taken to remove with a soft sponge any clot which may have 
formed, wliieh would preveut the immediate cohesion of the 
flaps which it is desired tj) obtain. lotermediary hemorrhage 
after other operations is often more troublesome to treat than 
after amputation ; for example, in resection of the knee-joint 
an oozing may take place, but as no large vessel has been di- 
vided, aud perfect rest is essential for the success of the opera- 
tion, a house surgeon should avoid opening up the wound and 
displacing the bones to look for a small vessel, which pressure 
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and time would probably treat more satisfactorily. The same 
may be said of compound fractures, etc. '* 

Hosmorrhage after Incisions into Inflamed Parts. — Incisions 
will often bleed profusely after a warm poultice is applied, as 
is the general custom in cases of erysipelas, carbuncle, etc., and 
the patient may lose more blood than is either necessary or 
advisable. The warm poultice must be immediately taken off 
and the clotted blood removed, after which strips of lint should 
be laid in each incision so as to fill it to the surface, and a pad 
of lint be placed over all ; a bandage should then be lightly 
applied, and the limb, if possible, kept in an elevated posture. 
In three or four hours the bandage and pad may be safely re- 
moved, and the poultice reapplied over the strips of lint, which 
should be allowed to remain undisturbed until loosened by 
suppuration. 

Secondary hamwrrliage may occur in any wound when a lig- 
ature comes away, from the vessel not having become occluded, 
or it may result from sloughing having opened up vessels not 
previously implicated. Another and more formidable variety 
is where ligature of an arterial trunk has been performed, and 
haemorrhage occurs at the time when, or soon after, the liga- 
ture comes away. Immediate arrest of the haemorrhage by 
pressure upon the main artery is of course the first object, and 
then, should the surfaces of the wound or stump be only par- 
tially united, an effort may be made to place a ligature upon 
the bleeding vessel ; when, however, as is often the case, the 
greater part of the wound has healed, the assistance of the 
visiting surgeon should be at once obtained, since it will be a 
question whether the adhesions should be divided and the 
wound reopened, or a ligature placed upon the main artery 
higher up in the limb. Even in cases when the vessel can be 
reached, it is oft;en impossible to isolate it from the surround- 
ing tissues, and the only method of proceeding then is to carry 
a thread as close around the vessel as may be, by means of a 
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ah arp-po lilted aneurism needle, and to tie it and the surround- 
ing structures en mame. 

In secondary hiemorrhage after ligature of an arterial tnint, 
two tourniquela will probably be required, one above, the 
other below the bleeding point, since the already re-established 
circulation will bring a. full current of blood to the lower 
end of the vessel. Here one of two operations will be re- 
quired, — either to dissect out and tie the vessel at the bleeding 
point or irumediateiy above, or to place a fresh ligature on the 
main trunk nearer the heart, and the assistance of the superior 
officer must be immediately obtained.* 

In all cases in which secondary hemorrhage may possibly 
occur, it is a useful precaution to mark with ink the spot where 
pressure should be applied ; and both the nurse and the patient 
should be shown how to make pressure with the finger iu case 
of any sudden emergency. When there is any real proba- 
bility of haemorrhage occurring, a tourniquet should be kei>t 
constantly but loosely applied to the limb, so that it may be 
put in action at a moment's notice. 

Hwmorrkage nfter lithotomy may be both intermediary and 
secondary. There is often a little oozing of blood after the 
patient is put to bed, which may be checked by bringing the 
thighs together with a turn of bandage, and exposing the 
perinaeum to the cold air; but occasionally there is a sharp 
flow of arterial blood a few hours after the operation, sufficient 
to blauch the patient if he is very young. If the bleeding 
Teasel can be seen, it should be tied or twisted ; aud if not, 
cold water may be iujected per urethram and allowed to run 
tfarough the wound, and ice can be placed in the rectum. 
The most effectual method of checking haemorrhage both at 
the time of and aJiier the operation is to plug the wound around 

* CotiBuU Fergusaoo'a Pmctioul Siirgury, p. 418; and see case of 
secondary htemorrhuge itfter lignture of both fertiorals, Lancet, 6th 
Jane, 1857. 
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the thumb, or what is better, the handle of a door-key wrapped 
in lint. 

Tourniquets are of several kinds. The ordinary one or 
Petit's is the least likely to slip, but has the disadvantage of 
impeding the venous circulation, and is therefore inapplicable 
for lengthened use. The pad placed upon the strap of this 
instrument is generally too small, and had better be re- 
moved, its place being supplied by a small roller about an 
inch and a half wide, which should be placed under the strap 
of the instrument, and over the artery. It will be found most 
convenient to place the screw of the instrument on the outer 
side of the limb, except in the case of the popliteal artery, 
where it should be placed directly over the knee. The buckle 
of the strap often gets drawn up close to the brass work, and 
would impede the action of the screw ; care should thei*efore be 
taken that a few inches of strap intervene before the instru- 
ment is applied. It will be found impossible to apply this in- 
strument-so high upon the femoral artery as either the finger 
or other forms of tourniquet ; neither is it applicable to limbs 
which have two main arteries. 

SignoronVs tourniquet is chiefly applicable to the upper part 
of the femoral artery, the hollow pad being applied to the 
outer and back part of the limb, and the convex one screwed 
down upon the vessel. This is a very effective instrument in 
this position, provided the bed-clothes are prevented from 
touching it ; but in other positions it will he found dijfficult of 
application, and very liable to slip off. 

There are two or three varieties of field-tourniquet, consist- 
ing essentially of a strap, buckle, and pad, which can be readily 
applied ; or in case of sudden emergency, a tourniquet may be 
improvised out of a handkerchief tied firmly round the limb, 
and a stick twisted in it to keep up pressure. 

Fiyrceps are the bfest instruments for seizing a bleeding ves- 
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sel, and of all the varieties which have been invented, a pair 
of ordinary dissecting forceps, broad and well serrated at the 
extremities, is the best for the operator, who seizes the vessel 
and probably a small amount of tissue with it, but it is not so 
convenient for tying the ligature upon as the artery-forceps 
made to meet at a sharp point. The spring of the forceps 
should not be too feeble, since it materially assists in catching 
a bleeding vessel to have a slight resistance in the instrument. 
Catch-forceps may be useful where there is no assistant, but it 
will be very seldom that there is not a bystander who can be 
trusted to hold the forceps after the vessel is seized, while the 
surgeon applies a ligature. 

The ligature should be of hemp or silk, of which the former 
is preferable, and a little study of the best and most rapid way 
of tying a ligature will amply repay the house surgeon. The 
object is to tie a "reef-knot," which is certain to hold, and not 
what is nautically termed a "granny," which is very likely to 
slip. The difference between the two knots will be best ap- 
preciated by the following diagrams (Fig. 3), where the reef- 
knot is marked A, and the granny B. 

Fig. 3. 




It will be observed that in the "reef" both the ends of the 
threads pass either over or under the corresponding loop, while 
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in the "granny" one thread is over aud the other under; the 
result of which is that the loops are not so flat, aud when pulled 
tight do not come so closely together, or hold so firin!y as in 
the true "reef-knot." Any one can satisfy himself of this in 
a moment by tying the two knots on a piece of string and com- 
paring them. The secret of invariably tyiug a reef-knot is to 
make the same thread uppermost or undermost both in the 
first and second tying. This can be, and is accomplished by 
most surgeons by changing hands after the first lying, which- 
always looks awkward and wastes time. A much better 
method, but one which requires a little practice to learu thor- 
oughly, is the following : The ligature (which should be six- 
Ben iochefi long) is to be held in the palm of the (right) hand 

n the thumb and forefinger, the cud ia then to ho thrc 

Hind the forceps closely and caught with the left haudi the 

■Hght hand is now brought under the end in the left, when 

that end is to be crossed over the right thumb and inserted 

between the third and Ibuvth finger of the right hand ( Fig. 4J ; 




plete the knot fay making uDother tic, the sa 
o be effected, taking care always to begin with the opposite 




_^nd to that which began before. It is quite immaterial 
which hand begins the first part of the knot, so long as the 




opposite one always begins the second part; and in this w 
with a little practifR, the reef-knct may be unerriogly t 
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with the greatest rapidity. Some people may possibly think 
that the above directions more resemble those for the perform- 
ance of a conjuring trick than a surgical operation; but it is 
surely well worth a surgeon's while to attain the greatest pos- 
sible dexterity in the use of his fingers, both for his own and 
his patient's sake. 

In whatever way the knot is made, great care should be 
exercised not to tie the forceps in, while dra.wing it close ; to 
avoid which accident, the best way is to keep the loop flat 
upon the wounded surface, and as it is drawn tight, to prevent 
it slipping up with the forefinger on each side. In pulling 
the ends of the thread, they should be drawn downwards as 
much as possible, i. e,, towards the wound, since otherwise the 
ligature may very possibly be pulled off* repeatedly. Although 
the manner in which the ligature is tied is of the greatest 
importance, still much depends upon the way in which the 
forceps seize the vessel and hold it afterwards. Except in 
the case of the large vessels which have a distinct sheath, it 
is impracticable to attempt to seize merely the bleeding orifice, 
but a certain amount of surrounding tissue must necessarily 
be grasped, and tied in by the ligaturie ; and it will much 
facilitate the operation of tying, if the holder of the forceps 
draws them slightly away from the side on which the knots 
are being made, at the time the ligature is . being applied. 
When the tenaculum is used to seize the vessel, the same 
method of applying the ligature should be employed, but care 
must be taken to make the knots beneath the instrument, and 
not over it so as to prevent its being withdrawn. 

Acupressure, as originally devised by Sir James Simpson, 
had for its object the arrest of haemorrhage by means of a 
hare-lip pin, which was made to exert pressure upon a bleed- 
ing vessel, either by compressing it against a bone or the sur- 
rounding tissues ; but has also been modified by using needles 
in combination with wires. The pin is to be applied on the 
surface of the wound, and is to pass over the open mouth of 
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the vessel, so as to compress it, or may be made to twist the 
vessel by being rotated before the point is fixed into the tissues. 
Wherever it is inserted the extremitv must be left at the sur- 
face of the body, in order that it may be withdrawn in from 
four-and-twenty to sixty houre, after the vessel has become 
occluded by natural processes. The method with the wires 
consists in passing a sewing needle (to the eye of which a wire 
is ajffixed) beneath the bleeding vessel, and over its point a 
loop of iron wire, which passes across the vessel, and is secured 
with a twist around the shaft of the needle. In order to re- 
move this, it is only necessary to untwist the wire, and to 
withdraw the needle by means of the wire attached to it, when 
the loop of the secured wire will become disengaged and can 
be withdrawn. The advantage claimed for these methods is 
that the irritation caused by a ligature is avoided, the metallic 
needle producing no such effect, and being withdrawn at so 
early a date, it offers no impediment to the wound's healing 
by first intention.* It has been found in practice, however, 
that the presence of the needles is so inconvenient, that their 
use has not become general, even those who adopted the 
method of acupressure having in many instances preferred 
that of torsion. 

Torsion of arteries is an old practice which has recently 
been revived apd a good deal employed. It consists in grasp- 
ing the mouth of a cut artery with broad serrated forceps, 
which have a sliding button or catch, by which the vessel is 
secured whilst it is twisted two or three times by the fingers 
of the operator; this is termed "free torsion." "liimited 
torsion," which is applicable only to large vessels, consists in 
drawing the vessel out of its sheath with one pair of forceps, 
whilst with another pair it is grasped transversely about half 
an inch from the extremity, which latter is then twisted as 
shown in the illustration from Fergusson's Surgery (Fig. 7). 
The employment of torsion is not so easy as the application of 

* See Simpson on Acupressure ; or Druitt, p. 295. 
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a ligature, as it is necessary to seize the mouth of the vessel 
fairly and alone in order to obtain a good result. Hence, 
more care and time are required in the operation than in 



Fig. 7. 




merely picking up vessels with some of the surrounding tissue 
before the ligature is applied. It is no doubt an advantage, 
however, to get rid of the ligatures in a wound if it is hoped 
to heal it by first intention, but when the vessels are exten- 
sively diseased it would not be safe to resort to torsion. 
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CHAPTER 11. 

WOUNDS, CONTUSIONS, BURNS, ETC. 

Wounds present an endless variety both of shape and posi- 
tion. The treatment of some of these has necessarily been 
included in the observations upon haemorrhage, which is one 
of their constant accompaniments. Respecting wounds gen- 
erally, it will be sufficient to say that the surgeon's object is 
to heal them by first intention, if possible, and that this result 
may be ordinarily looked for in the case of clean incised 
wounds, whilst it is least likely to occur in crushed or torn 
tissues. Dry dressings, with moderate pressure and support, 
have a direct tendency to aid the process of rapid healing, 
and they form therefore the appropriate treatment of incised 
wounds. Should any dirt or foreign body have entered the 
wound, it must be carefully removed with a sponge and cold 
water ; but if there is no reason to imagine such an event to 
have occurred, it is cruel and unnecessary to insist upon prob- 
ing a wound simply to satisfy a morbid curiosity as to its 
depth, with the possibility of exciting anew the haemorrhage, 
which has been arrested by natural processes. A small pad 
of lint will probably be sufficient to keep the edges of the 
wound in apposition beneath a carefully applied bandage; 
but if not, a pad may be placed on each side of the incision so 
as to exert pressure on the deeper parts, the surface being 
covered with a small additional piece. 

Strips of adhesive plaster may be applied to hold the edges 
together, but in that case they should be cut long enough to 
take a hold upon the skin some inches beyond the actual 
wound. After the operation for hare-lip, or in other cases of 
wound where traction is required, it will be found convenient 
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to use two straps of plaster of different widths, passing the 
narrow one through a transverse slit in the wider one, and 
splitting the ends of the plaster so as to obtain a good hold on 
the tissues. In the case of the extremities, it may sometimes 
be advisable to carry a long strip of plaster round the limb, 
making the ends cross over the wound, in order to exert pres- 
sure upon the tissues. 

Sutures are requisite in very large wounds, and in cases 
where the skin retracts so that without them the cut surfaces 
do not come into apposition ; they should be of silk or fine 
wire, which latter excites little or no irritation in the tissues, 
and can therefore offer no impediment to union by first in- 
tention. 

Contused and lacerated wounds, particularly those in which 
a large portion of skin has been destroyed, can only be ex- 
pected to heal by granulation, and they may therefore be 
appropriately treated from the first with "water-dressing." 
It is in these wounds that foreign bodies may generally be 
expected, and care should therefore be taken to cleanse them 
as far as can be- readily effected ; but any little remainder of 
dirt, etc., will be certainly thrown off by the process of suppu- 
ration. Strapping, and careful but light bandaging, are very 
serviceable in these injuries ; but sutures are of little use un- 
less the wound is very extensive. In fact the house surgeon 
will have to guard against allowing a wound to heal at the 
surface while suppuration is going on in the deeper parts. 

The after-treatment of wounds consists mainly in attention to 
three points, viz., rest, cleanliness, and temperate living. The 
first must be attained by confinement to bed in severe cases, 
or at least cessation from employment, and if necessary the 
use of a sling, etc. ; the second is for the house surgeon to see 
to at each dressing of the wound ; while the third can generally 
only be hoped for in patients under the surgeon's eye in the 
wards of an hospital. 
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Cases in which union by first intention is hoped for, should 
not have the first dressings disturbed before the third or fourth 
day, provided there is no pain or throbbing complained of, 
and the dressing should be soaked off with tepid water, to 
avoid tearing open the edges of the wound. Should the edges 
be found united throughout, and no swelling or redness indi- 
cate the presence of pent-up matter, a piece of dry lint and a 
bandage should be again applied, to give support, and in a 
few days a perfect cure will be effected. It not unfrequently 
happens, however, that pain and throbbing indicate the pres- 
ence of pent-up fluid, and it is surprising how much inconve- 
nience a mere bead of matter will occasion. In such a case it 
is unnecessary to tear open the whole of the wound ; for if 
with a probe a small opening be made at one end of it, a little 
pressure will cause the fluid to exude, to the patient's imme- 
diate relief, and the lint and bandage can then be readapted. 
Supposing the effort to induce healing by first intention to fail, 
the wound will become converted into a granulating one, and 
be treated accordingly. Granulating wounds are best treated 
with water-dressing, some stimulating lotion being used in 
addition, when necessary. When there are sloughs to come 
away, linseed-meal poultices may be advisable for a time, but 
should not be prolonged so as to make the granulations weak 
and flabby. In dressing a granulating sore, care should be 
taken to cut a piece of lint just the size of the wound ; over 
that should be placed a piece half an inch larger in each 
direction, and on that again the oil-silk or thin gutta-percha, 
which should again slightly overlap it, the whole being retained 
by strips of plaster or a light bandage. Although cleanliness, 
as regards the dressings, etc., is of the greatest moment, the 
surface of the sore should not be interfered with more than to 
sponge off, gently, any superfluous matter, for a certain amount 
of pus is absolutely necessary for its progress. 

Wound of the cornea is too frequently accompanied by pro- 
lapse of the iris. If seen immediately after the accident, an 
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attempt may be made to restore the iris by dilating the pupil 
with the solution of sulphate of atropine (gr. ij ad f§j), a few 
drops being placed in the eye, and some smeared around the 
orbit. A strip of plaster should be placed over the lid, so as 
to keep them closed ; and the patient should wear a shade 
over both eyes, and entirely abstain from using them. If 
there is pain, iced water applied on lint over the eyes will 
relieve it. It is seldom that a case is seen so instantaneously 
as to be benefited by the treatment with belladonna, and the 
small prolapse will soon shrink up, and can be clipped off in 
a few days with a sharp pair of scissors. A wound of the 
sclerotic is always more serious than one of the cornea, and 
may immediately destroy sight. When the wound is small an 
attempt should be made to bring about healing by drawing 
the edges together with a fine silk stitch. Liebreich's eye- 
bandage (Fig. 8) will be found serviceable after injuries as 
well as after operations upon the eye. The bandage consists 



Fig. 8. 




of a linen or knitted cotton band, A, from 10 to lOJ inches in 
length, and 2i inches in width ; at either end of which are 
attached tapes to keep it in position on the head. The tapes 
should be 1 inch in width. One tape, ^, 11^ to 12 inches in 
length, extends across the top of the head from ear to ear, and 
terminates in a loop, through which the second tape, C D, 
passes, as in the woodcut. 

5 . 
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To apply the bandage : The patient having been told to 
gently close the lids of both eyes, a small square of linen is 
laid over each, upon which are placed small pads of cotton- 
wool, or charpie. The bandage, which had been previously 
fitted to the head, is now drawn across the eyes and fastened 
on the temple opposite to the eye which has sustained the 
injury.* 

Wounds over the shin often give trouble, if neglected. Col- 
lodion and absolute rest form the best treatment ; and as they 
are frequently accompanied by a bruise of the surrounding 
parts, the tincture of Arnica montana may be usefully painted 
around, but not upon, the wound. Curtis's " Pasraa," or the 
oxide of zinc powder, may be advantageously dusted on these 
wounds. 

Wounds of Joints, — Wounds of joints, if not obvious at first, 
are soon made evident by the escape of synovial fluid, which 
trickles out, and can easily be distinguished from blood by its 
light color and tenacity. Closure of the wound is of the first 
importance, provided no foreign body be left in the synovial 
cavity. In the case of punctures or small incisions, collodion 
forms the best application, the same precautions being used as 
in cuts on the face. (See p. 29.) In the absence of collodion, 
white of Qgg is not a bad application ; and plaster should be 
used to support the parts, and prevent the wound being dragged 
open. When the wound is so large as to require the applica- 
tion of stitches, care should be taken not to insert them through 
the synovial membrane, and collodion may be advantageously 
applied over them. Perfect rest and the application of cold 
are the best preservatives against inflammation of the joint ; 
and a splint should therefore be applied to the limb, which 
must be kept, if possible, in an elevated position. The posture 
which is easiest, and which relaxes all the parts most, must be 

* Conf. Lawson on Injuries of the Eye, p. 173. 
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the best at first ; but, should inflammation come on, care must 
be taken to place the limb in a position in which it may be 
ultimately useful, should the motion in the joint be lost or 
impaired. Irrigation with cold water is the readiest and most 
certain method of applying cold to a wounded joint. A bursa 
over a joint, when opened, pours out a fluid closely resembling 
synovia, which might be considered diagnostic of injury to the 
articulation ; but the cautious introduction of a probe would 
at once decide the question of its origin. 

Bruises and contusions form a considerable portion of out- 
patient practice. They present every possible variety, and it 
is generally from fear of some more severe lesion having oc- 
curred, rather than for the treatment of the bruise itself, that 
the patient applies to the house surgeon. A careful examina- 
tion is essential in all cases of contusion, lest some injury 
should be overlooked ; and when, as sometimes will occur, it 
is found impossible, owing to the swelling, to arrive at a defi- 
nite conclusion, it is better to err on the safe side, and treat 
the case for the more severe injury (e. g,, fracture), than to 
commit an error which inay be of lasting importance to the 
patient, by ignoring the possibility of its occurrence. 

Cold is the best application for a bruise, and this may be 
applied in any way most convenient, — by irrigation, the appli- 
cation of an ice-bag, or the use of an evaporating lotion. The 
following is a useful formula for an evaporating lotion : 

R. Spiritus Vini recti ficnti, 

Liquoris Ammonia? Acetatis, aa fgj ; 
Mist. Camphora), f^xiv. Misce; 

and care should be taken to instruct the patient to allow it to 
evaporate, and not to cover the rag on which it is applied. 
The tincture of Arnica has been highly recommended in all 
cases of bruise, and, when used undiluted, appears to have 
considerable power both in alleviating pain and inducing ab- 



60 CONTUSIONS. 

sorption of the effused blood.* In some persons with irritable 
skin, the pure tincture is apt to produce a form of erysipelas, 
and it is well, therefore, to be cautious in its employment on 
the first occasion. 

There is one form of bruise which requires special notice, 
and that is, where a circumscribed swelling is produced on the 
head by a blow, giving an appearance resembling depressed 
fracture of the skull, owing to the circumferential swelling of 
the integuments. Since this affection is frequently conjoined 
with cerebral symptoms — concussion, more or less severe — it 
becomes of importance to make a correct diagnosis ; and care- 
ful manipulation will generally prove that the appearance of 
depression is deceptive, while the presence of fluctuation in 
the centre will, in many cases, assist in arriving at the truth. 
A bladder of ice to the head is the best treatment. In large 
subcutaneous effusions of blood in a limb it may be occasion- 
ally advisable to tap the swelling with a fine trocar, and draw 
off the uncoagulated blood; but this should never be done in a 
recent case, as it will only lead to further effusion from the 
ruptured capillaries. 

Contusions are best treated by rest and opiate applications. 
Bed is the great panacea; but if this is not attainable, rest of 
the limb, by means of a sling or otherwise, should be enjoined. 
In contusions of the chest, even where there is no suspicion of 
a broken rib, a broad flannel bandage, firmly applied, gives 
great relief by restraining the intercostal muscles ; and on the 
same principle a bandage may be applied to a limb. Soap 
liniment, with a little laudanum in it, is a good application iu 
most cases; or the belladonna liniment (B. P.) sprinkled upon 
lint, and covered with oil silk, will be found useful. 

Where a patient is shaken and bruised all over by a fall 
from a horse, etc., a warm bath gives great relief, provided he 
is not faint. 

* Vide Lecture by Mr. Mitchell Hcnr^^, Lancet, 10th December, 
1859. 
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In any case of coutusion about tbe abdomen, and particu- 
larly if the injury has been inflicted by a carriage- wheel, the 
house surgeon should immediately pass a catheter, which must 
be retained if there are symptoms of injury to that viscus or 
to the urethra, suoh as bloody urine, or paia over the pubea. 
The early attendance of the surgeon should be requested to 
auy case in which rupture of the bladder may be suspected, 
and care should be taken in these cases not to overlook a frac- 
ture of the pelvis without displacement. 
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■am*, though apparently trivial, should never be neg- 
since they too frequently lead to joiut-dieeaae. Al- 
, in most cases, it is only the ligamentous tissues which 
euSer, yet occasionally small prominences of bone arc wrenched 
off, or, in youth, tbe epiphyses may be torn away. In ail 
cases of sprain, therefore, a thorough but gentle examination 
of tbe joint should be made, and if this is impossible from the 
pain produced, chloroform should be had recourse to, rather 
than that an error in diagnosis should be committed. Unless 
seen immediately, tbe swelling is often so great as to mask the 
nature of the case, and no opinion should be pronounced until 
It thorough examination can be made. 

■ The local abstraction of blood by leeches is of great benefit 
Bit violent sprains, and tbo bleeding may be encouraged by hut 
^ths or the application of linseed poultices, Subsetjuently, 
support of the affected joint is of the greatest importance, and 
this may he effected by careful bandaging, or, still better, by 
strapping with adhesive plaster, which has the advantage, not 
only of supporting, but of rendering the joint motionless, 
much more effectually than the bandage- 8trapping may, iu 
most cases, be applied within thirty-six hours of the injury, 
and thus tbe patient will be enabled to get about with com- 
parative comfort.* Stimulating frictions are useful in tbe 
later stages. 
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Strains generally mean some rupture of muscular or tendi- 
nous fibres, although sometimes the term is vulgarly applied 
to a hernia. Time is the only cure for ruptured tissues, and 
all the aid the surgeon can give is to approximate the ex- 
tremities of the torn fibres, and support them by a bandage, 
so that they unite as rapidly as possible, and also that no sub- 
sequent weakness may result from the tissues being lengthened. 
Cold applications will be useful in relieving the pain, and will 
assist in inducing the absorption of any effused blood. 

Ruptured tendo Achillia may be conveniently mentioned here. 
It generally results from some unwonted exercise on the part 
of an elderly person, who drops suddenly to the ground. A snap 
is sometimes heard, and the rupture can be felt with the 
finger. The treatment consists in attaching a strap to the 
heel of a slipper, and fastening it above the knee, so as to 
point the toe thoroughly and slightly flex the knee. Ruptures 
of the fibres of the muscles of the calf may be treated in the 
same manner. 

Machinery axiddents present every variety, from simple frac- 
tures or incised wounds, to total disorganization of a limb. 
The haemorrhage, if any, should be arrested, and the parts be 
brought as nearly as possible into their normal relations to 
one another, stitches being inserted when necessary ; and even 
where there is no fracture, the application of a splint to a 
crushed limb will often be of the greatest service. Amputa- 
tion should not be thought of while there is any hope of saving 
a limb, since it is extraordinary how well severe machinery 
accidents turn out, owing to the previous good health of the 
patients. When a portion of a limb has been torn off, ampu- 
tation higher up will probably be necessary in order to obtain 
sufficient soft tissue to form a stump; but for this the advice 
of the visiting surgeon should always be obtained. 

Extraordinary scalp wounds are sometimes produced by the 
long hair of women becoming entangled in machinery, and 
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the scalp being consequently torn off the head, partially or 
completely. If only partially removed, the scalp should be 
carefully sponged and replaced, if possible, without the use of 
stitches, and with dry dressings. The "capeline" bandage 
(Fig. 51) will be found a very useful application in these 
cases, and will often insure healing by first intention. When 
the whole scalp has been torn off, water-dressing forms the 
best application, and the surface will proceed to granulate, 
provided the patient's strength is sufficient to bear up against 
the shock and exhaustion. 

The house surgeon may be summoned to a manufactory to 
" cut out " a sufferer from machinery, which it is found impos- 
sible to remove without doing further damage. No precise 
rules can be laid down for such proceedings, but the chief 
points are, to guard against haemorrhage, aud to remove as 
little of the body as possible ; but the amputation should be 
done so as to avoid a second operation. 

When a limb, and particularly the arm and hand, has been 
crushed by machinery, and it is resolved to give it a chance of 
recovery, a most excellent mode of treatment will be found in 
irrigation with tepid water. The constant flow of water keeps 
the complicated wound thoroughly clean, modifies the inflam- 
mation, and has a direct tendency to effect a cure. Poultices 
may be advisable for a short time, to favor the separation of 
sloughs ; but, if employed,, care must be taken that the matter 
has a free discharge, or pysemia will very possible result. 
When granulation has commenced, the ordinary treatment of 
wounds is, all that is required, viz., cleanliness, support, and 
slightly stimulating lotions, together with proper attention to 
the patient's general health. 

Bums and Scalds. — ^In severe cases, the constitutional treat- 
ment is of more immediate importance than the application of 
local remedies. The patieut is suffering from "shock" in its 
most aggravated form, and is to be treated accordingly. He 
should be wrapped in a warm blanket and placed near a fire. 
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whilst some warm brandy and water is administered. When 
the warmth of the body is thoroughly restored, attention may 
be directed to the local injury, and dressings may be applied 
to one limb at a time, the rest of the body being carefully 
covered up. In the case of burns of the trunk in children 
(and in adults too, if conveniences are at hand) immersion in 
a warm bath, the temperature of which must be carefully main- 
tained, will ease the pain and float ofi* the charred remnants 
of the clothes, leaving clean surfaces for the application of 
dressings. If the "continuous bath" is employed, as devised 
by Mr. Stokes,* the patient might with advantage remain in 
it until cicatrization is complete. In superficial burns, i. 6., 
where only the cuticle is destroyed, and in scalds, the readiest 
application is a mixture of collodion and castor oil (two parts 
to one), which should be painted with a small brush all over 
the injured surface; or the gutta-percha collodion may be used 
pure ; or solution of nitrate of silver (fifteen grains to the ounce) . 
may be painted over the whole surface, thus producing a pro- 
tecting eschar. When vesicles have been produced, they 
should be snipped with a sharp pair of scissors, the serum being 
gently evacuated with a piece of cotton-wool, and the nitrate 
of silver lotion or the collodion mixture applied over them. 
This mixture may be conveniently kept ready made in a well- 
stoppered (or better, a capped) bottle, in the surgery, and its 
application, although painful for the moment, will be found to 
give immediate relief to the smart of the injury. No other 
dressing should be put over the collodion, which should be re- 
peated once or twice as it dries. If the injury is quite super- 
ficial, the skin will probably cicatrize before the scab drops off; 
but if too severe for that, healthy granulations will spring up,, 
which are best treated with water-dressing.f Cotton-wool (or, 
what is better and cheaper, the common white cotton wadding, 
split open) is a favorite and useful application both for burns 



* Dublin Quarterly Journal, May, 1865. 

f W. P. Swain, British Med. Journal, December 27, 1857. 
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and scalds. It sLould be carefully wrapped around the in- 
jured part, and maintained in position by bandages. It cer- 
tainly soothes the pain rapidly, but has the disadvantage of 
sticking to the raw surface, from which it should be allowed 
to separate by suppuration, assisted by a poultice, if necessary. 
Carron oil (equal parts of lime-water and linseed oil ; lini- 
nientnm calcis) is an exceedingly nasty application, tbough a 
favorite with many surgeons. Lint soaked in it is placed over 
the burnt part, and in badly charred cases it is perhaps as 
good an application as any, though its offensive odor is a great 
drawback. In burns of the face a. mask of lint dipped in car- 
ron oil is sometimes used ; but the collodion and oil is an 
equally efficacious application, and much pleasauter for the 
patient. At the London Hospital, where the cases of burns 
are very numerous, the universal treatment ia the application 
of zinc ointment on lint, fomentations being applied over the 
dressings for the first few hours. 

The ajter-ireaimad of bimig, bolli local anil constitutional, is 
of the greatest importance. If the injury be at all severe, hot 
bottles should be applied to the feet, and some form of seda- 
live, even in young children, will be advi.sable, both to relieve 
pain and procure sleep, and this may be necessary for some 
days after the accident. In very extensive burns, it may be 
advisable to administer chloroform for the first few dressings. 
Subsequently, ample nourishment, and probably stimulants, 
will be necessary to counterbalance the drain upon the system 
caused by the profuse suppuration. As respects the wound 
itself, our object is to get it into a state of healthy granulation 
ae quickly as possible, and for this purpose — so soon as the first 
applications are removed — water-dressing may be applied, with 
or without myrrh or some other lotion ; or the zinc ointment 
may be used, if preferred- When a highly sensitive surimce, 
such as the face, has been extensively burned, the ointment 
should be preferred, as it adheres less to the surface. In these 
cases the dressing should be changed as seldom as may be, and 
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if possible under chloroform. A poultice can only be useful 
in expediting the detachment of eschars, and should not be 
employed afterwards, as it will provoke suppuration. 

To prevent contraction during and after the cicatrization of 
burns is one of the house surgeon's most difficult tasks, and 
will tax his ingenuity to the utmost. Extension of the cica- 
trix must be constantly kept up by the use of splints if the 
injury is on the limbs, or by laying the patient flat in bed, or 
even with the head overhanging the bed, if the bum is on the 
neck. Of the various apparatuses which have been contrived 
for stretching the cicatrices of the n€ck, the only one which is 
really effective is that which exerts pressure in both directions, 
and pulls the skin down over the clavicles by means of a 
collar, at the same time that the chin is raised. Those screws 
which only get their purchase from a waistband, and therefore 
only act in one direction, are worse than useless. 

Bad burns are often months in an hospital, and as they are 
by no means favorite cases with either dressers or nurses, it 
behooves the house surgeon to exercise a sharp surveillance, and 
to see that they are properly attended to, or he will find that 
with all his care the patient will become crippled by contrac- 
tions. 

Scalds of the glottis require special notice and treatment. 
The patient is generally a child who has attempted to drink 
boiling. water from the spout of the tea-kettle, and has conse- 
quently injured the mouth, fauces, and upper part of the larynx, 
more or less severely. The symptoms of dyspnoea will vary 
according to the time which has elapsed since the accident, 
and the amount of damage done. If the little patient is evi- 
dently in articulo from want of breath, the house surgeon had 
better perform laryngotomy at once ; but if the symptoms are 
not of such extreme urgency, the operation should be deferred, 
for a time at least, in order to try the effects of treatment. 
The first thing is to place the patient in a warm and moist 
atmosphere, and this can be contrived by placing an ordinary 
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Burgical cradle over him, and under the bed-clothes, or a piece 
of MitckiDtosh cloth, aod then briuging the Bteam of a kettle 
beneath the canopy lliua formed. Care must of course be 
taken that the temperature be not raised above 80°, or the pa- 
tient will be Buifocated and parboiled. Relief may also be 
attempted by scariiying the back of the throat, epiglottis, etc-, 
which has been known to be of great service in some cases. 

Aa regards medicines, autimimy and ipecacuanha appear to 
offer the beet chance of auccess, and they may be most conve- 
niently administered in the form of the wines. Large doses 
of either (and antimony by prefereoee), according to the 
child's age, may be given, and frequently repeated, until the 
breathing is relieved. Vomiting is not to be wished for, and 
will seldom be produced. Mercury may be combined with 
the autimouy, and to be of any service must be administered 
lu heroic doses and frequently; but should the breathing be- 
come more embari'assed, the operation of laryngotoray or 
tracheotomy must at once be had recourse to.* 

Injuries from Firearms and GvAipowder. — Gunpowder will 
inflict damage according to the mode in which it is exploded, 
ratherthan the actual quantity ignited. Loose powder scorches 
and burns the surface of the body severely, and, from the 
mode in which it "flares up," is very apt to injure the eyes 
and burn the hair off the head. The treatment of such in- 
juries differs in no essential particulars from that of burns 
generally. Compressed powder shatters aud destroys by the 
force of the explosion, in addition to the damage done by the 
flame. A firework exploding in the hand, the bursting of a 
gun, or still more commonly, of a powder flask held over a 
light, will shatter the baud very severely. On admission to 
the hospital, the hfemorrbage, if still existing, should be ar- 
rested by ligature or otherwise, and the s'tate of the hand be 

jj OunipBra Ooojior Forslop, on Surgical Diaoascs of Children, and 
I Sevan, Dublin Quart. Juurtiiil, Feb. IStiO. 
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carefully examined. In the case of children or adults with- 
out much self-control, it may be advisable to administer chlo- 
roform at once, and do what is necessary while the patient is 
under the influence of the anaesthetic. If fingers are blown 
off*, the adjacent tissues should be drawn together as far as 
may be, to form a stump; or it may be well, particularly in 
the case of patients of the better class, to remove at once the 
head of the metacarpal bone, so as to improve the after-ap- 
pearance of the hand. Although severely torn and even frac- 
tured, a finger should never be hastily amputated, since with 
careful dressing and supj^ort on a splint, apparently desperate 
cases do well eventually. If only one finger can be preserved, 
it should be saved, and what is said of a finger applies with 
double force to the thumb, without which the hand loses the 
greater part of its powers, and presents a most unsightly ap- 
pearance. 

Gunshot injuries may be immediately fatal from haemor- 
rhage, or from injury inflicted on a vital part. A bullet and 
a charge of shot at a short distance will each produce a single 
wound, the edges of which are inverted; whereas if the missile 
emerges from the body, the edges of the last opening are, as a 
rule, everted. A charge of shot from a distance is so much 
scattered as to do little more than " pepper " the patient, the 
pellets lodging in the skin, from which they are readily ex- 
tracted; but if fired pretty close, the charge does more harm 
than a bullet, tearing the soft tissues and spreading through 
them so as to render extraction of the shot impossible. Even 
"blank cartridge," if fired within a few yards, may inflict 
serious injury; the wad striking and bruising the face, or even 
rupturing the eyeball, and the grains of unburnt powder being 
lodged in the skin. These should be extracted at once as far 
as possible with the point of a needle, or an indelible blue 
mark will be left on the part affected. 

The primary treatment of gunshot wounds does not diflTer in 
any way from that of wounds generally; but as in the after- 
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treatment, the extraction of the ball, etc., many important 
questions become involved, it will be well for the house sur- 
geon to obtain the advice of the visiting surgeon at an early 
date, more particularly since gunshot injuries almost always 
lead to legal inquiries in some form or other. 

The treatment of wound of the lung by firearms is the same 
as in the case of stabs. (See p. 34.) 

Bites of Animals, and Stings. — The dog is the animal whose 
bite is most commonly met with, though occasionally the cat, 
rat, or horse inflict injury in this way. The fear of hydro- 
phobia is always present in the mind of a patient who has 
been bitten, and the house surgeon should not lose sight of the 
danger, although the frequency of its occurrence is greatly 
exaggerated. When, as often happens, the dog has merely 
snapped, and perhaps grazed or only marked the skin, no 
treatment is really required, though it may be advisable to 
give the patient some evaporating lotion as a placehoy together 
with a few words of assurance as to his safety. Where a 
wound is actually inflicted, if recent, it may be cauterized 
with nitrate of silver; or, if there are really any suspicions as 
to the state of the animal, it will be only safe to give the 
patient chloroform and excise the edges of the wound, taking 
care to go quite to the bottom, or where this is impossible, the 
actual cautery will form an eflScient substitute. Both patient 
and animal should be kept under surveillance for some weeks, 
if possible, in order that any symptoms may be treated as early 
as possible. The bite of a cat is even more dangerous than 
that of a dog; but that of the horse is only important on ac- 
count of the severe local injury generally inflicted when this 
animal indulges his biting propensities. 

The sting of the adder is the only common accident of the 
kind met with in this country. The treatment consists in 
tying a ligature tightly round the limb above the wound, in 
order to prevent absorption of the poison, and subsequently in 
the extraction of the poison by sucking the wound or apply- 
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ing cupping-glasses, after which a poultice is the best applica- 
tion. The vital powers ate severely and rapidly depressed by 
the absorption of the poison, and must be supported by the 
free administration of ammonia, ether, brandy, etc. In the 
rare cases in this country of bites by tropical serpents, the 
rapid administration of diffusible stimulants and the use of 
artificial respiration form the appropriate treatment. 

Siispended Animation (hanging, drowning, etc.). — Drowning 
is the most common cause of suspended animation, though 
cases of hanging, and suffocation from noxious gases occasion- 
ally occur. In all cases the object is the same, viz., to restore 
the action of the heart, which may be most readily accom- 
plished by resorting to artificial respiration, combined with 
frictions to the trunk and extremities. The Marshall Hall 
method of artificial respiration, as it is called, consists in lay- 
ing the patient on his face with the right arm doubled under 
the forehead, so as to prevent obstruction of the mouth, which 
should be seen to be open. • The assistants, grasping the left 
shoulder and hip, should then turn the patient on his side, and 
half-way on to his back, when the motion is to be revereed, 
and the patient placed again in the prone position. This 
series of manoeuvres should be repeated from sixteen to twenty 
times a minute, and the difficulty in practice is, to prevent the 
too rapid movements of over-zealous assistants. 

Another and more effectual method (Dr. Sylvester's) is as 
follows : The mouth being cleared of any dirt or saliva which 
may be in it, the tongue should be drawn forward and held 
with the finger and thumb, or a pair of forceps ; or secured 
with a piece of ribbon or an elastic band, passed over the 
tongue and uuder the chin. This drawing forward of the 
tongue is very important, as it opens the windpipe, and must 
never, therefore, be omitted. The patient being laid on his 
back, with the shoulders and head slightly raised, the operator 
then kneels behind his head, grasps the arms just above the 
elbows, and draws them steadily and gently upwards (Fig. 9) 
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until they meet above the head. By tliia means the ribs are 
elevated by the jieetoral muscles, and inspiration is produced. 
?he arms are then to be brought down to the side of the cheat, 




which they are to compress iu a slight degree (Fig. 10) » 
to imitate expiration. These movements are to be repeated a 
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Whichever method is preferred should be put in force with- 
out a moment's delay, and be persevered in without intermis- 
sion for not less than half an hour. Friction with warm towels 
may be had recourse to in addition, the direction of the nib- 
bing being as far as possible towards the heart. 

The galvanic battery, or the more convenient electro-mag- 
netic machine, may be had recourse to in desperate cases, but 
is rarely of much service. The poles may be applied over the 
base and apex of the heart, or better, over the phrenic nerve 
at the root of the neck and over the diaphragm ; but the arti- 
'ficial respiration must never be relaxed, as upon it the chief 
reliance is to be placed {vide Chapter on Chloroform). 

In cases of hanging, and occasionally of drowning, the face 
is turgid, and the head evidently enormously congested ; and 
under these circumstances it will be justifiable to take blood 
from the external jugular vein or from the temporal artery. 

When symptoms of recovery begin to show themselves, stim- 
ulating enemata of wine or brandy may be useful ; but the 
house surgeon must be careful not to administer stimulants by 
the mouth until animation is fully restored, lest they pass into 
the lungs and so suffocate the patient. In cases of apparent 
death from chloroform, carbonic acid, etc., all the above meas- 
ures may be adopted ; and in addition (particularly in the 
case of chloroform), dashing with cold water, to produce a 
forcible inspiration, should be immediately had recourse to. 

Concussion and Compression. — When a patient is brought 
into the hospital in an insensible state, the result of a blow on 
the head, it becomes of immediate importance to determine 
the cause of that condition. The house surgeon should make 
a careful examination of the head to see if there is any exter- 
nal injury, and institute inquiries as to the nature of the blow 
and its probable seat. If there is no injury to the head, or at 
most only a scalp wound, if the patient can be partially roused 
by bawling at him, and if his skin is cool, and the pupil con- 
tracted, he may pretty safely be considered to be laboring 
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under concussion. If, on the contrary, he ie perfectly se 
if the breathing is laborod and stertorous, nnd the pupils are 
unequal or dilated, it may be looked upon as a case of eom- 
pressiou. The diagnosis will be confirmed by any severe ex- 
ternal damage to the head, and particularly by any fracture or 
depression of the skull. The pulse will not be of much ser- 
vice as a diagnostic aid immediately after the accident ; but iu 
a few hours will vary materially in the two affections, — in con- 
cussion being feeble and irregular, in compression becoming 
full and slow. It must be carefully borne in mind, that cases 
of apparently simple concussion may become converted, at any 
moment, into examples of compression, the result of intra- 
ial hiBmorrbage, and this will bo generally indicated by 
K supervention of stertorous breathing. 

The primary treatment of both affections is the same, viz., to 
Slace the patient in bed, have the head shaved, and insure per- 
fect quiet by the exclusion of all visitors. In concussion, if 
the depression of system is not already too great, cold may be 
applied to the head In the form of evaporating lotions or a 
bladder of ice ; but if the patient is very prostrate, these should 
be omitted, and hot bottles be applied to the feet, and mustard 
poultices to the calves of the legs. A patient may be for hours 
in a perfectly tranquil condition, and so long as his pulse keeps 
steady and the breathing regular, this need excite no alarm; 
but should the pulse decline, or symptoms of compression from 
effused blood come on, the advice of the visiting surgeon must 
be obtained without delay. 

In cases of compression, the visiting surgeon should be im- 
mediately summoned, since operative proceedings^, to be of any 
service, must be had recourse to at as early a period as pos- 
even should none be advisable, the treatment of 
le cases requires all the suggestions of long experience. 
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Comparative Table of Symptoms of Concussion and 
Compression of the Brain (from Gross). 

Coneussioji. Compression. 

1. The symptoms are imme- 1. An interval of a few min- 
diate, coming on instantly after utes, or even of a quarter of an 
the infliction of the injury. hour, sometimes elapses if the 

compression is caused by extrava- 
sation of blood. 

2. The patient is able to answer 2. The power of speech is to- 
questions, though with difBculty, tally abolished ; we may halloo 
and usually only in monosyllables, in the patient's ear as loudly as 
such as yes or no. possible, and yet there will be no 

response. 
8. Special sensation is still 8. Special sensation is de- 
going on, the patient being able stroyed. 
to hear, see, smell, taste, and feel. 

4. The respiration is feeble, im- 4. The respiration is slow, la- 
perfect, and noiseless. bored, stertorous, and performed 

with a peculiar blowing sound. 

5. The pulse is weak, trcmu- 5. The pulse is labored, soft, 
lous, intermittent, and preter- irregular, and unnaturally slow, 
naturally frequent. often beating not more than 60, 

55, or 60 strokes in a minute. 

6. There is nausea, and some- 6. The stomach is quiet and 
times vomiting. insensible to ordinary impres- 
sions, even to emetics. 

7. The bowels are relaxed, and 7. The bowels are torpid, and 
there are sometimes involuntary are with difficulty excited by the 
evacuations. action of purgatives. 

8. The power of deglutition is 8. Deglutition is impossible, 
impaired, but not abolished. and sometimes does not return for 

several days. 

9. The bladder retains the 9. The bladder is paralyzed, 
power of expelling its contents, and therefore incapable of re- 
but sometimes, owing to the lieving itself, the surgeon being 
weakness of its sphincter, the obliged to use the catheter, 
water flows off involuntarily. 

10. The voluntary muscles, al- 10. There is always paralysis 
though much weakened, are still on one side of the body, generally 
able to contract, there being no opposite to that of the compress- 
paralysis, ing cause. 
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The pupil? are UMiallj con- 11, The pupil? sre widely di- 


-tract. 


d and aomewhiit sensible to luted and unaffociHsd by liglit, the 


light 


thu lids are open nod mova- lids being clueod and immovable. 
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Ill concuBsion, the mind is 12. In compreeaion, the mind 
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tate of nbpynneu; it id weak is absant, and tlie patient is coma- 


and 


onfused, but not abolished. tose. 
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In ^e.— Foreign bodies lodged on the conjunctiva may 
vary from a small particle of dust to a splash of molten lead 
sufficient to cover the cornea. Immediate removal is abso- 
lately necessary in all cases, aud this is accomplished by evert- 
ing the lids over a probe, when the foreign body may be re- 
moved with a |>air of forceps, or brushed out with a camel's- 
hair pencil. When a particle of metal or some similar foreign 
body has become imbedded in the cornea, it may be difficult 
to catch sight of it ; and the house surgeon should place the 
patient between himself and the light, and look along the 
cornea, when even if the foreign body does not project, he will 
be able to mark the abrasion of the epithelium, and very 
probably catch the refracted image of the object. The little 
"spud " made for the purpose, or a broad needle, will be re- 
quired to dig the foreign body out of the cornea, and when 
this has been accomplished, a drop of castor oil placed between 
the lids will give immediate relief to the pain. When a par- 
ticle of metal has been removed, or has possibly worked its 
way out spontaneously, there will oflen be left a slight stain, 
which will not require any special treatment. The magnify- 
ing glass will serve to establish its nature. 

In many cases, particularly in children, the spasm of the 
eyelids is so great that it is impossible to esamine the eye, 
much less to remove a foreign body ; and it is advisable, there- 
fore, to have recourse to chloroform at once, by which means 
the difficulty ia immediately overcome. 
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Lime in the eye produces most serious mischief, unless im- 
mediately removed. This should be done with a dry cameFs- 
hair brush, and then the eye should be thoroughly washed 
with vinegar and water, or very dilute acetic acid, so that any 
remaining lime may be converted into a harmless salt. It is 
well to warn the patient and friends that the injury is of a 
serious nature, so that they may be prepared for the opacities 
which will probably be left, notwithstanding early treatment. 

Foreign Body in Ear or Nose, — Generally a bean, pea, or 
small stone, pushed in by the child itself, constitutes the ob- 
struction, and can in many cases be removed at once with a 
pair of small forceps, of which the angular ones shown in Fig. 
11 are very convenient for the purpose; or with the scoop, or 

Fig. 11. 




even more readily with a simple loop of silver wire slipped 
around it. If the house surgeon should not succeed at once 
(and he should be careful not to do any damage by poking 
about too much), recourse must be had to the syringe and 
warm water. The syringe should be of good size; but as the 
surgeon's object, particularly in the case of the ear, is to expel 
the foreign body by the return current of water, it is important 
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not to use a syringe witb a Dozzle so large as to plug the 
meatus ; aud care should be taken to direct the water down to 
the luembraua tympani along the roof of the canal, so that 
the return current may be as forcible as possible. lu the case 
of the nostril, the foreign body may often be conveniently 
pushed back into the fauces with a probe or small bougie. 
Thei^ is one caution necessary rea]jeetiiig the uae of the 
syringe, which is, that when the foreign body is known to be 
of a vegetable nature, syringing, if used, must be persisted in 
until the body is removed at the same sitting, lest, if left to 
another time, the moisture should cause the body to swell, and 
so impede its ultimate removal. 



Foreign body in larynx produces symptoms of alarming 
incy, the patient being often brought to the hospital black 
tn the face and apparently moribund. The house sui^eon 
should immediately thrust his finger down the throat, in order 
to feel and displace any body, such as a lump of meat, etc., 
which may be obstructing the glottis; and if this is not feasi- 
ble, an opening should be instantly made in the crico-thyroid 
membrane, so as to admit air to the lungs. 

Laryngotomy is here recommended instead of tracheotomy, 
iu the belief that, in these very urgent cases, the few moments' 
delay necessary for the performance of the latter operation, 
and particularly in somewhat inexperienced hands, is of the 
most vital importance; and besides, these very urgent symp- 
toms are generally found in cases where the foreign body is 
impacted in the glottis, and has not passed into the trachea at 
all. Should tracheotomy be subsequently necessary for the 
extraction of the foreign body, the previous operation will be 
of no importiiuee, aud will offer no impediment to its due per- 
formance. 

The urgent symptoms of sufTocation having been thus re- 
lieved, aided, it may be, by artificial respiration, careful at- 
tempts should be made to ascertain the position of the obstruc- 
tion; and if, aa maybe expected, it is discovered fixed between 
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the vocal cords, efforts may be made to displace it by invert- 
ing the child and slapping its back pretty sharply, or by 
gently introducing an elastic catheter from below. When the 
foreign body has passed into the trachea, inversion of the 
patient, etc., may be tried, provided laryngotomy has been per- 
foimed; for if this has not been done, the body may get im- 
pacted between the vocal cords and necessitate an instant ope- 
ration. In those cases which are brought to the hospital for 
various degrees of dyspnoea, the result of a foreign body in the 
trachea or bronchi, the house surgeon is not justified in inter- 
fering unless there is great urgency, but should summon the 
assistance of his senior officers, since these cases often require 
the most dexterous treatment, and throw a heavy responsibility 
on the operator. 

Foreign Body in (Esophagus, — Large masses of solid food 
occasionally get fixed in the oesophagus ; but most commonly 
the foreign body is a bone (generally a fishbone), or in rare 
instances a set of artificial teeth. If the foreign body is one 
which can be readily digested, or at least will pass through the 
intestinal canal without difficulty, the best treatment is to push 
it down into the stomach with a bougie or stomach-pump tube. 
When, however, a fish-bone is fixed in the mucous membrane, 
as can generally be ascertained by the pricking sensation ex- 
perienced by the patient, an attempt should be made to dis- 
lodge it. A long forefinger, thrust well down the throat, may 
be made to hook up such an obstacle with the nail, supposing 
it is still in the pharynx; but if lower down, one of the numer- 
ous forms of probang must be used for the purpose, of which 

Fig. 12. 




the ingenious horse-hair probang shown shut for introduction 
past the foreign body in Fig. 12, and open for its withdrawal 
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;. 13, ia probably the safest aud best; or recourse may be 
had to long curved forceps, which require, however, very care- 
ful manipulation. The removal of artificial teeth from the 
cesophagiia is an operation of great nic«ty, aud one which the 
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house surgeon had better relinquish if he does not aucueed at 
the first trial with the long forceps, Ic-t he do irnparable 
damage to the gullet, or render the extnction impoa-ible ex- 
cept by oasophttgotomy 

Foreign Body in Urethra. — A piece of a gutta-percha bougie 
is the most eommoh example of foreign body in the urethra, 
and the house surgeon should be very careful, both in examin- 
ing its position and attempting its removal, not to push it 
fiirther down the canal. The foreign body can sometimes be 
expelled by careful manipulation along the urethra, but if this 
is unsuccessful, attempts may be made to withdraw it with a 
slender pair of forceps, the finger being kept carefully upon 
the urethra behind the obstruction, so as to prevent ita beiog 
carried on into the bladder. Should the house surgeon not 
succeed in his attempts, the case should be submitted to the 
surgeon's opinion without delay. 

Hair-pin in Bladder and Urethra. — Cases have frequently 
occurred of young women introducing a hair-pin into the 
urethra, which, has slipped into the bladder, and required re- 
moval by the surgeon. This can best be accomplished with 
ordinary polypus or dressing forceps, if the urethra be rapidly 
dilated, under chloroform, with the forefinger insinuated along 
a director passed Into the canal. The finger can turn the 
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foreign body to the most convenient position for removal, and 
no permanent incontinence is likely to follow the proceeding. 
Owing to the short length of the female urethra a hair-pin 
never becomes fixed in it so as to require surgical interference ; 
but a case has occurred of a hair-pin introduced into the male 
urethra slipping from the patient's grasp and requiring re- 
moval by the surgeon. It is impossible to withdraw a hair- 
pin with forceps under these circumstances, because one or 
both ends of it will lacerate and become entangled in the mu- 
cous membrane, and therefore the better plan is to introduce a 
small tube (a silver probe-case, for example), and having 
grasped the pin through the walls of the urethra so as to bring 
the ends together, to slip the tube over them, after which the 
pin can be readily withdrawn.* 

Foreign Bodies in Rectum and Vagina, — These cases are 
seldom of recent occurrence, and would not therefore require 
immediate treatment by the house surgeon. In any recent 
instance recourse may be had to suitable forceps ; but should 
they not succeed, the case may be very well put aside until 
the surgeon's visit. 

* See Lancet, January 80, 1864. 
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CHAPTEH III. 



KETENTION AKD EXTRAVASATION OF URINE, 
HERNIA, ETC. 



Retention of Urine — The casea of retention which the house 
Burgeon is called upon to treat are mostly of the Bpaamodic 
class, and result from some recent excess on the part of the 
patient ; oocaaionallj', however, patients apply at an hospital 
with retention from other causes, viz., permauent stricture, en- 
larged prostate, or stone in the bladder. Since the lower classes 
are generally reluctant to ask for assistance which may involve 
some personal suffering, a patient with retention ordinarily 
only applies at an hospital when the agony of hia distended 
bladder becomes unbearable, and its immediate relief, there- 
fore, by the catheter ia of the first importance. The use of 
opium and (he warm bath, etc., is only so much time wasted if 
the symptoms, can be immediately relieved by the passing of a 
catheter, although, if this be impossible, they may afterwards 
be useful assistants in the treatment. Before entering upon 
any treatment, inquiry should be madeof the patient (if sober) 
aa to bis ordinary powers of micturition, and the existence or 
not of a permanent stricture of some standing ; but too much 
faith must not be placed on the statements of patients respect- 
ing the size of the stream passed, in which they commonly ex- 
aggerate. 

Spasmodic JRcfentian. — Supposing no stricture to have ex- 
tsted, an attempt may be made to pass Nos. 7 or 8 silver or 
elastic catheter ; but even should a stricture be acknowledged, 
it is better to begin with at least Nos. 4 or 5. Of the positions 
for passing the catheter, those of standing or of lying down. 
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the latter is to be preferred, as giving the surgeon more con- 
trol over the patient by preventing his drawing back, and also 
by doing away with that most unnecessary manoeuvre, the 
tour de maitre. The practice varies, of course, in different hos- 
pitals ; but every surgery should be furnished with a couch or 
table for a patient to recline upon, if desired. A good-sized 
catheter having been selected, should be thoroughly warmed, 
either by friction with a towel or by putting it up the sleeve 
in contact with the arm, and it should then be well oiled for 
at least two-thirds of its length. Standing on the left hand of 
his recumbent patient, the surgeon gently stretches the penis 
with the left hand, while with the right the catheter is in- 
serted. With very slight force, almost by its own weight, the 
catheter should pass along the canal, the handle being di- 
rected along the left groin, but gradually getting into the 
median line until an obstruction is met with. Against this, 
gentle pressure with the end of the catheter should be made 
for some minutes, when, if the stricture be spasmodic, a gradual 
yielding will be distinctly felt, and in a few moments more the 
instrument will probably enter the bladder. This, the best 
possible result, can only be looked for in uncomplicated cases, 
where the urethra has been previously healthy. Should there 
be in addition some degree of permanent stricture, a smaller 
instrument may be tried, although the very small sizes are 
unsuited to cases of spasmodic retention, and are apt to cause 
hsemorrhage and other mischief. Sometimes when a catheter 
will not pass a stricture, if it be pressed against it for a time 
and then suddenly withdrawn, the urine will flow, and thus 
the retention will be relieved. Should the house surgeon not 
succeed in these first attempts, he must be guided in his further 
treatment by the condition of his patient. If the distress is 
not great and appliances are at hand, a warm bath may be 
administered, and thirty or forty minims of laudanum given 
internally, the probability being that, after the patient has 
been a quarter of an hour in the bath, the urine will pass of 
its own accord, or that a catheter will then be readily intro- 
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duced. Should the distress of the patient be urgent, however, 
it is better to administer chloroform at once, and to use a 
catheter (Nos. 6 or 7) with the same precautions as are men- 
tioned above, when the instrument will generally be found to 
pass with facility. Should this fail, there are still the warm 
bath, laudanum, and fomentations to fall back upon. 

Permanent stricture, when giving rise to retention, is much 
more difficult to treat. Although, according to the patient's 
account, he has not been able to pass a stream for weeks, it is 
better to commence proceedings with a No. 4 silver catheter. 
The patient lying down, this should be carefully passed until 
it meets with an obstruction, when the left hand should be 
passed along the urethra externally, to feel if there is any cor- 
responding thickening at this point. The obstruction will 
generally be found in the region of the bulb at the back of the 
scrotum ; and an endeavor should be made to guide the in- 
strument through it, partly with the right and partly with the 
left hand. Not succeeding with No. 4, a series of cautious 
attempts with successively smaller instruments should be 
made, the left hand being still kept upon the urethra to serve 
as a guide for the median line, which it is, of course, most im- 
portant to maintain, so as to avoid the formation of false 
passages. 

Even if a catheter pass an obstruction at the bulb, it may 
fail to reach the bladder, and the operator will find that he is 
unable to depress the end of the instrument. Under these 
circumstances, the left forefinger should be inserted into the 
rectum, to feel if the catheter has taken the course of the 
urethra ; and if it be felt on one side of the middle line, it 
should be at once withdrawn from the false passage, and 
further efforts be made to carry it on in the proper direction, 
guided by the finger still retained in the bowel. Even when 
no false passage has been made, an instrument will sometimes 
meet with an obstruction just at or about the triangular liga- 
ment, and the finger in the rectum will be able often to help 
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it over the diflSculty. Should the patient be unruly, or unable 
to bear the pain of these attempts, it will be well to put him 
under the influence of chloroform, although but little direct 
effect can be produced upon the stricture by that agent. Ai^ 
elastic catheter, and particularly one of the French instru- 
ments with an olive-shaped extremity, will sometimes succeed 
in getting through a stricture where a metal instrument has 
failed, either without a stilette, or when used as follows : A 
good curve having been giving to it by means of the stilette 
(which should be retained), it may be passed down to the stric- 
ture, and efforts may be made to push it through ; if these fail, 
the stilette alone may then be withdrawn, and the attempt re- 
newed, when the catheter may possibly find its way through a 
tortuous passage, and enter the bladder. Whatever instru- 
ment happens to reach the bladder, should be retained and 
tied in until, at least, the case has been seen by the visiting 
surgeon ; for if withdrawn at once, the retention may again 
occur, and treatment become necessary, possibly with a less 
successful result. 

When no efforts of the house surgeon suffice to relieve the 
bladder, the assistance of the senior officer should be requested 
without delay ; for if the distension be already great, a small 
further increase may cause the urethra to give way, and pro- 
duce extravasation with its unfortunate results. In cases of 
retention of short duration, where there is little pain and the 
surgeon's visit may be soon expected, a dose of opium may be 
given and the delay allowed ; but bad cases should never be 
permitted to remain for hours unrelieved. 

It is no part of the plan of this work to discuss the treat- 
ment to be adopted by the visiting surgeon, which will vary 
according to both the individual surgeon and the nature of the 
case ; but should a house surgeon be thrown upon his own re- 
sources, and be left to treat a case of retention on his own 
responsibility, he is strongly recommended to tap the bladder 
through the rectum, as being at once the safest operation and 
the easiest to perform. 
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Enlarged prostate gives rise to retention only in old people, 
and the increase in the size of the gland can be readily de- 
tected through the rectum. Since the chief obstruction to the 
flow of urine is usually the central projection from the floor of 
the urethra, it will be necessary to use a prostatic catheter, i. e., 
a large silver instrument, rather longer than usual, and with 
a greater curve. Should this not pass readily, a large elastic 
catheter, without a stilette, may be used, or one of the French 
instruments made with a bend or elbow near the extremity 
{sonde coude). It is a great mistake to use small, short instru- 
ments in these cases, since they only perforate the prostate, 
giving rise to haemorrhage, and never reach the bladder at all. 

Paralysis of the bladder from over-distension must not be 
confounded with retention caused by stricture. The obvious 
treatment is to relieve the over-distended viscus by means of 
a large catheter ; and if the house surgeon follow the above 
rule of always beginning with a good-sized instrument, he can 
hardly fall into the error of making false passages in a pre- 
viously healthy urethra. If any doubt should exist as to 
whether the catheter has entered the bladder or no, it will be 
immediately solved by throwing in a little warm water with 
the india-rubber bottle. This will, of course, distend an empty 
bladder, but will not enter at all if the instrument has not (as 
is most probable) reached the viscus, and a longer catheter 
should be at once employed.* Over-distension of the bladder 
gives rise also to another symptom, viz., an overflow or invol- 
untary dribbling away of urine ; and this must not be con- 
founded with the want of power over the neck of the bladder 
by which the viscus is always kept empty. The diagnosis is 
easily made by percussing the region of the bladder, and 
noticing the extent of dulness ; and the rational treatment is 
to pass a catheter. 

* Conf. Mr. Barnard Holt on Certain Errors in the Diagnosis and 
Treatment of Ketention of Urine. — Lancet, 21st Feb. 1863. 
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Retention from calculus occurs usually only in children, and 
may often be overcome by making the child lie on its back 
during micturition; if this does not succeed, a catheter suited 
to the size of the urethra may be readily introduced. In such 
cases an early opportunity should be taken to determine the 
presence of a stone, in order that appropriate treatment may 
be undertaken. 

A small calculus may become impacted in the urethra of a 
child, and thus produce retention either partial or complete. 
Frequently the calculus is arrested just within the meatus, and 
can be extracted with a small scoop ; but if farther down, 
urethral forceps must be employed. If the house surgeon is 
unsuccessful in his attempt to extract the calculus in this man- 
ner, the visiting surgeon should be summoned to cut down 
upon it without delay, since an impacted calculus may give 
rise to extravasation of urine by causing ulceration through 
the urethra. 

The same rules would apply to a piece of calculus impacted 
in the urethra after lithotrity, though in that case, if the frag- 
ment is near the bladder, an attempt may be made to push it 
back into that viscus with a large catheter or bougie. 

Retention in the female occasionally requires the use of the 
catheter, though, since it is generally an hysterical symptom, 
the use of instruments, etc., should be avoided as much as pos- 
sible; The patient should never be exposed for the passage of 
a catheter, but she should be placed on her back with the 
knees drawn slightly up. Standing on the right of the patient, 
the surgeon will next pass the left hand between the thighs, 
and place the forefinger just at the orifice of the vagina. An 
elastic catheter can then be readily introduced with the right 
hand, and being made to glide over the forefinger of the left, 
will almost infallibly enter the urethra, being felt through the 
wall of the vagina immediately beneath the arch of the pubes 
as it passes to the bladder. The so-called tubercle at the 
orifice of the urethra is generally imperceptible, and likely to 
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confounded with the clitoria ; and it is therefore safer to 
and to proceed as suggested above. 



Extravasation of urine may occur either from the urethra 

giving way after prolonged distension of the bladder, or may 

be caused by the unskilful use of the catheter having made a 

iole in the urethra. Occasionally the urethra is ruptured by 

irect violence, such aa a fall astride a piece of timber, or is 

im in cases of injury to the pelvic bones from any crushing 

In any case the result is the same ; the urine gets into 

le areolar tissue of the scrotum and penis, which it distends, 

and, if unrelieved, will find its way over the pubes and into 

the groins of the patient. If seen early, the distension will 

simulate that of ordinary cedcma, but in a very few hours the 

skin becomes scarlet and then dusky ; black sloughs show them- 

flelves at various points, and an erythematous blush spreads 

t£)r some distance towards the abdomen. 

A house surgeon should not treat a case of extravasation on 

his own responsibility if he can obtain the assistance of a 

senior ofiicer at once, but he is not justified in waiting more 

than a short time for this. If obliged to act on his own reaponsi- 

ity, he should have the patient held in the lithotomy poei- 

aud make free incisions on each side of the median line 

the distended perimeum, scrotum, and penis, and wher- 

tbe urine appears to have found its way. These incisions 

id not be very deep, so long as they give exit to the infil- 

ited urine, which will he easily recognized by the peculiar 

II. Any small vessels which may bleed should be at once 

.ted or tied, as it is important that the patient should not 

any blood. In cases where the extravasation is great, and 

necessary incisions evidently give free exit to the urine 

itained in the bladder, it is better to abstain altogether 

im passing a catheter along the torn urethra for a few days 

itil the parts have become more healthy, since the urine will 

away through the iueisions as readily as through the 

iUnd made in lithotomy. When, however, the extravasation 
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is small, aud perhaps only onesided, and the incisions are 
therefore not large or deep, it will be necessary to get an in- 
strument into the bladder, in order that no more urine may 
be effused ; and the house surgeon should therefore make care- 
ful attempts to introduce a catheter, using both elastic and 
metallic instruments for that purpose; and he will often be 
able to succeed, even in cases of old stricture, the effect of the 
effusion being to relax slightly the strictured parts. An in- 
strument having been introduced, should be tied in, and light 
linseed-meal poultices should then be applied to the pubic 
region, and frequently changed, while measures should be 
taken to secure the constant flow of urine through the catheter, 
if one has been introduced, either by adapting some form of 
urinal to it, or by frequently removing the stilette. 

If, however, the house surgeon should find himself unable to 
introduce a catheter, he must await the arrival of the visiting 
surgeon, who has been already summoned, and who will either 
lay the urethra open through the perinaeum, and pass a cathe- ' 
ter into the bladder, or, which is probably safer, will tap the 
bladder through the rectum. The house surgeon is warned 
against undertaking the operation of opening the urethra on 
his own responsibility, since none is more difficult to complete 
satisfactorily ; and the patient being already in a dangerous 
condition, the possible fatal result may be attributed to his in- 
terference. 

A patient suffering from extravasation of urine is always in 
a depressed condition, and will require very careful after- 
treatment, with plenty of nourishment aud some stimulants, at 
all events at first. 

Since false passages are occasionally made by the best sur- 
geons, extravasation may occur in a patient already in the 
hospital and under treatment for stricture, and the house 
surgeon should not mistake the erythematous blush and slight 
oedema which mark the accident for an attack of erysipelas. 
The same remark applies to extravasation in children, caused 
by impaction of a stone in the urethra. 
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• Washing out the bladder is an operation generally intrusted 
to the house surgeon, and its careful performance is a matter 
of great importance, both in eases of diseased bladder, and in 
cases of paralysis, the result of injury to the spine or from 
other causes. When it is simply desired to wash out any ac- 
cumulation of mucus or sediment from the bladder, a good 
sized elastic catheter with a large eye is the best instrument ; 
or when any particles of earthy deposit may be expected, the 
very large eyed catheter used after lithotrity will be of advan- 
tage. The catheter having been introduced with the greatest 
care (and more particularly so in cases of paralysis, where 
sensation is wanting), the bladder should be thoroughly emp- 
tied, pressure with the hand being made over the pubes, if 
necessary, to assist the expulsion of the contents. In doing 
this with an elastic catheter, it is well to bear in mind that 
the wall of the bladder, as it contracts, is apt to press against 
the eye of the instrument and obstruct the flow of urine, and 
that this is easily remedied by drawing the instrument out for 
an inch or so, when the event happens. The simplest and 

Fig. 14. 




therefore best, injecting apparatus is a small india-rubber ball, 
with nozzle and pipe, and bullet-valves (Fig. 14). The ivory 
nozzle at the end of the india-rubber pipe may be either in- 
serted into the catheter, or, the nozzle having been removed, 
the pipe itself may be fitted over the end of the instrument, if 

8 
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the size will allow it. The only precaution necessary to ob- 
serve in employing this little apparatus is to keep it upright 
when in use, since that position alone enables the bullet-valves 
to act properly. A shake will occasionally be requisite, if the 
bullet gets fixed for a moment, but the house surgeon should 
beware of officious assistants unscrewing the joint and letting 
the bullet drop out. The bottle should be filled with tepid 
water before it is attached to the catheter, so as to avoid the 
injection of air, and then, by a series of gentle squeezes, as 
much tepid water as may be desirable can be readily thrown 
into the bladder. This water should be allowed to run out 
into a fresh vessel, and the injection may be repeated as often 
as necessary. 

In some cases the use of a double catheter may be desirable ; 
but the same bottle can be used with it, unless the more cum- 
brous metallic syringe is for any reason preferred. At the 
Westminster Hospital, in order to facilitate the use of the 
same syringe with instruments of difierent sizes, all the cathe- 
ters are fitted with a mouth-piece of the same size, which fits 
accurately to the syringe. Medicated injections generally re- 
quire a gilt catheter; but, if weak, they will not do any serious 
damage to the india-rubber bottle, which must, of course, be 
carefully washed after being so used. 

Washing Catheters. — It is very important that catheters, and 
particularly the smaller sizes, should be carefully cleansed after 
being used. The house surgeon should not leave this to a 
nurse, but should either do it himself, or see that a dresser 
thoroughly washes each instrument. 

The best way is to let the catheter lie for a few seconds in 
the water, and then to hold it up with the handle or rings 
downwards, by which means any blood, etc., is at once washed 
out in the readiest way. This may be repeated once or twice, 
and then the operator may blow through the instrument into 
the water, so as to make sure that the eyes are clear. Aiter 
being dried with a towel, the catheter should again be blown 
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through so as to dry the interior, and the proper stilette be 
immediately inserted. 

The common method of blowing down a catheter before 
washing it out, simply drives any clot of blood, etc., down to 
the eyes, and makes its extraction nearly impossible. 

Paraphimosis. — Boys are sometimes brought to an hospital 
on account of the foreskin having got behind the glans penis, 
so that they are unable to return it, and the disorder will be 
met with in men as a not uncommon accompaniment of gonor- 
rhoea. If the case is seen early, reduction is readily effected ; 
but if oedema and even uleration have supervened, it is by no 
means an easy task, buf one which may be invariably accom- 
plished in the following way : The patient should be placed 
upon a couch, and the operator, grasping the foreskin with the 
fingers of both hands (a towel intervening), should squeeze the 
blood and serum out of it as much as possible. The thumbs 
are then to be placed against the glans, and made to compress 
it in the same way, after which endeavors should be made to 
draw the foreskin forwards, and at the same time to push the 
glans in with the thumbs. After a few minutes' steady trac- 
tion, the parts will assume their proper position, unless the 
foreskin has become ulcerated and its surfaces agglutinated 
together. Water-dressing should afterwards be applied around 
the penis, which must be supported by a bandage. 

A few punctures on the swollen prepuce, and the applica- 
tion of a piece of elastic webbing or india-rubber band tightly 
round the part for a few minutes, will be found to tend greatly 
to remove the swelling; and in cases where the congestion of 
the organ rather than the amount of oedema is the cause of 
diflSculty in effecting reduction, the application of a stream of 
cold water from an ordinary tap for a quarter of an hour will 
much facilitate the proceeding. 

Appearances closely resembling paraphimosis are sometimes 
caused by a child having tied a thread round the penis, either 
in play, or with the view of obviating punishment for wetting 
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his bed. In these cases the thread becomes so imbedded in 
the swollen tissues as to require great care for its discovery 
and division. 

Strangulated Hernia, — It is the exception, rather than the 
rule, for patients to apply at an hospital ostensibly for relief of 
a strangulated hernia. Having, probably, never been warned 
upon the subject, they regard the rupture as of secondary im- 
portance, and apply for relief of the constipation, pain, or 
sickness, consequent upon strangulation. In all cases, there- 
fore, of pain in the abdomen with constipation, it is well to 
direct the attention to the possible existence of a rupture, since 
the patient seldom or never volunteers the information. If 
there is the slightest suspicion in the house surgeon's mind, 
nothing but actual manipulation should satisfy him, since a 
hernia of small size may exist without the patient's knowl- 
edge; or, although he may acknowledge to a rupture on one 
side, he may ignore one on the other, which may possibly be 
strangulated. 

Hernise which become strangulated are generally of old 
standing, which some exertion has increased in size, since 
which time the patient has been unable to return the bowel ; 
but a hernia may be produced and strangulated at one and 
the same time by violent exertion, or by some crushing force. 
Thus, after the peace illuminations of 1856, a woman lost her 
life from a strangulated femoral hernia, produced and strangu- 
lated by the pressure of the crowd, the tumor, which was of 
small size, being mistaken at first for an enlarged gland. 

The diagnosis of strangulated hernia is often very diffi- 
cult, both in the inguinal and femoral varieties, it being in 
the former confounded with other scrotal tumors, and in the 
latter with enlarged glands. The scrotal tumors most likely 
to be confounded with strangulated hernia are hsematocele 
and inflamed testicle; and the following table may assist the 
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house surgeon in distinguishing them, though it must always 
be remembered that hernia may coexist with other tumors : 



StrangvicUcd Hernia. 

Suddenly produced by 
some effort of the patient ; 

• or, if hernia existed be- 
fore, strangulated in that 
way. 

Pain in groin and about 
abdomen, with consider- 
able constitutional de- 
pression and anxiety of 
countenance. 

Tumor not necessarily 
tense, and giving the 
sensation of intestine to 
the hand when manipu- 
lated. Skin normal. 

Impulse on coughing to be 
felt along the groin, in 
which there is more ful- 
ness than usual, but 
ceases abruptly at the 
point of strangulation. 

Percussion over tumor 
gives a clear sound unless 
the protrusion is omental. 

Vomiting probably present 
and continuotu. 



HcemcUocele. 

Suddenly produced by 
some external vio- 
lence. 



Pain in scrotum and 
constitutional disturb- 
ance slight after the 
first few minutes. 

Tumor tense and heavy, 
pyriform in shape, but 
not translucent. Skin 
discolored. 

No impulse in groin, 
which is perfectly nor- 
mal. 



OrchUis. 

Gradually developed 
after gonorrhoea or 
a blow. 



Pain iu scrotum and 
along the cord to the 
loins. Feverish dis- 
turbance of system. 

Tumor excessively ten- 
der to the touch ; cord 
thickened. Skin red- 
dened. 

No impulse on coughing. 



Percussion yields a dull 
sound. 

Vomiting immediately 
following the accident, 
but not continued. 



Percussion yields a dull 
sound. 

Nausea and faintness, 
but seldom vomiting. 



Having ascertained the existence of a hernial tumor, it will 
be the duty of the house surgeon to inquire very particularly 
as to the probable duration of the strangulation, the symp- 
toms to which it has given rise, and the amount of tenderness 
present in the part. A very few minutes only need be thus 
occupied, but the after-treatment will be guided very much 
by the knowledge thus gained ; for, should the hernia be of 
only recent strangulation, there need be no bar to the careful 
application of the taxis, but should the strangulation have 
been allowed to persist for many hours, or even days, and 
more particularly, should the pain which was at first present 
have ceased altogether, and the patient be passing into a state 
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of collapse, the assistance of one of the senior surgeons had 
better be summoned at once, lest the house surgeon have the 
satisfaction of finding, post mortem, that he has ruptured the 
congested or mortified intestine by his efforts, and returned 
the fecal contents into the peritoneal cavity. The amount of 
manipulation the hernia may possibly have been submitted to 
before the patient's admission should also be taken into con- 
sideration, for if the taxis has been attempted by a medical 
man, recourse had better be had to chloroform at once; but 
additional caution in manipulating will be necessary, as it is 
impossible to say what amount of injury the intestine may 
have already undergone. 

Interference on the part of the house surgeon, then, not 
being contraindicated, the patient should be placed upon a 
bed or table, with the shoulders well raised by pillows; the 
thigh of the affected side is next to be bent upon the abdomen 
and towards the opposite side, so as to relax as far as possible 
all the structures in the neighborhood of the groin. With the 
fingers of both hands the house surgeon should then manipu- 
late the parts about the neck of the sac, where the strangula- 
tion will probably exist, and make firm but gentle efforts to • 
return the contents of the sac bit by bit, and not by attempt- 
ing to push the whole mass back by main force, or by grasp- 
ing the bulk of the tumor with both palms. A gurgling 
sound is an indication of success, and should induce the sur- 
geon to continue his manipulations until the whole of the 
contents is returned ; but if, after some minutes' trial, there is 
no symptom of progi'ess, and more particularly, if so much 
pain is given as to induce the patient to strain and move him- 
self about, chloroform should be at once resorted to. The by 
no means novel inethod of assisting the reduction of a hernia 
by holding up the patient's legs, and so making the weight of 
the intestines drag upon the sac, has been lately under discus- 
sion, and may be had recourse to if the patient consents to 
this rather rude mode of treatment. It has the disadvantage 
of tightening rather than of relaxing the parts in the groin. 
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ChloroforiD to be of any uae in a case of strangulated hernia 
must be given until total insensibility and complete relaxation 
of the rauacles have been produced. An assistant taking 
charge of the inhaler, so as to keep the patient under its con- 
tinuous influence, the house surgeon should repeat his efibrts 
at returning the intestine; but if suocess do not follow in a 
few minutes, he should desist, and send for the surgeon under 
whom the patient is admitted, the patient being allowed to re- 
cover from chloroform, and being placed in a warm bed. 

In old-standing hernia it is fretiuently impossible to empty 
the sac completely, owing to the quantity of thickened omen- 
tum present. This is of no importance so long as the gut is 
returned entirely, the beat criterion of which is, first, the re- 
laxed slate of the sac, and secondly, the relief from pain ex- 
perienced by the patient upon recovery from chloroform. The 
house surgeon should not suffer himself to feel annoyed if the 
surgeon, upon his arrival, is able to return a hernia without 
operating. It is remarkable how slight a change in the parts 
may influence the feasibility of thia proceeding ; thus it hap- 
pened once to the author when a house surgeon to have sent 
for the surgeon, after Laving u nance essfnlly applied the taxis 
under chloroform to a case of scrotal hernia, but before his 
arrival the hernia had gone up spontaneously, to the patient's 
great relief. In any case, as soon as a hernia is returned, a 

id and bandage should be carefully applied, so as to prevent 
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ilapgiis Ani. — Children, and occasionally adults, are 
sometimes brought to the hospital with prolapse of the rectum. 
In recent cases the part is readily enough returned by the 
pressure of the fingers, the gut being grasped by the uae of a 
piece of lint, which it will be found advisable to return along 
vith the bowel, and to leave in, as it tends to keep up the 
prolapse, and will be displaced by the passage of faeces. In 
old cases, where the mucous membrane has been fretted by the 
clothes, and may perhaps have ulcerated, the part should be 
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well sponged with cold water before the attempt at reduction 
is made, and should much difficulty be experienced, chloro- 
form had better be resorted to at once, so as to relieve the 
spasmodic contraction of the sphincter. A pad of lint and a 
T bandage should be applied to prevent the immediate recur- 
rence of the prolapse, and suitable treatment be adopted for 
its radical cure. Since prolapsus ani is a frequent accompani- 
ment of stone in children, an early opportunity should be 
taken to ascertain the existence of a calculus in the bladder. 

Rape, — Female children are occasionally brought to an hos- 
pital by the parents or the police, on the supposition that they 
have been raped; and since legal inquiries are likely to arise, 
the house surgeon must be very circumspect in conducting his 
investigations. First, he should note the time when the pa- 
tient is brought to him, and then proceed to examine her. He 
should notice any external bruises or scratches, and then make 
a special examination of the genitals. The general appear- 
ance of the labia, whether bruised, inflamed, or merely red- 
dened, the condition of the hymen, and the state of the vagina 
and perineum, should be specially investigated, as also whether 
any discharge is present or not. Where the alleged. assault is 
recent, the microscopic examination of the vaginal mucus 
should not be neglected. A small quantity should be removed 
with a pipette (care being taken to wash it thoroughly first) 
from within t|ie hymen, if that membrane is torn, and submit- 
ted to the microscope, when spermatozoa may be discovered, 
and even in motion. 

By this means the author was, on one occasion, able to con- 
vict a man of rape, the child having been brought to the hos- 
pital two hours after the assault. 

When the investigation is already in the hands of the police, 
it is no part of the surgeon's duty to put any questions to the 
child, but when, as often happens, his dictum will determine 
the parents in their after-proceedings, he must necessarily in- 
vestigate the whole occurrence. Since in by far the greater 
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number of cases the suspicions of the parents have been unnec- 
essarily aroused, the house surgeon should be careful to hear 
the mother's account and that of the patient separately, and 
not in each other's hearing. This is more particularly neces- 
sary as respects the child, who may have been frightened or 
over-persuaded into accusing some innocent person of an as- 
sault, while the disorder she is suffering from, if any, is simply 
the result of natural causes. In these, as in all other medico- 
legal cases, the house surgeon should immediately make a few 
notes of the principal features of the case, and particularly of 
the dates, that he may be able to give evidence at any subse- 
quent trial, if called upon to do so. 
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CHAPTER IV. 

THE IMMEDIATE TREATMENT OF CASES OF POISONING. 

Since cases of poisoning not unfrequently come under the 
care of the house surgeon, although, strictly speaking, they 
more properly belong to the medical side of the house, the 
diagnosis and immediate treatment of the more common forms 
will be described in the following chapter. The after-treat- 
ment of poisoned cases will necessarily become the duty of the 
visiting medical officer, and will therefore require no further 
mention here. 

Alcoholic Poisoning. — In the slighter cases, the diagnosis is 
readily made from the history of the patient, who has prob- 
ably been "on the drink" all day, and his semi-conscious, 
drowsy condition, coupled with the strong odor of spirits ex- 
haled by the breath. But in more severe cases, and when the 
history is wanting, the diagnosis between drunkenness and 
apoplexy is both difficult and important. Thus, when a per- 
son is found lying incapable in the streets, and is brought to 
an hospital by the police, it is necessary to decide at once 
whether it is a case for the station-house or for the wards. 

The external appearances of the patient will serve as a 
guide, in some degree ; for if respectably clothed, with no ap- 
pearance of disorder of dress, etc., but those dependent upon a 
fall in the street, the probabilities are that it is not a case of 
drunkenness. If in addition there is no trace of alcohol in 
the breath ; if the pupils are unequally contracted or dilated, 
and the patient cannot be roused in the slightest degree, the 
diagnosis of apoplexy will be confirmed, and the patient should 
be at once admitted. 
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Persons are occasionally brought to tlie hospital J'rom the 
police cell, where they have been lodged some hours for real 
or supposed drunkenness, owing to the officers having become 
alarmed at the supervention of stertorous breathing. Tbe case 
may have been one of apoplexy from the first, or it may be 
one of apoplexy following drunkenness, and must be admitted 
at once, or death may unfortunately occur at the station- 
house. 

It Eonietimes happens that laudanum is taken with, or after, 
a quantity of spirits, and in such a case the symptoms of the 
narcotic will predominate, and the patient must be treated 
accordingly (gee Opium poisoning). A very excessive dose of 
pure spirit (drunk for a wager, or given to a child) will pro- 
duce almost immediate death by shock, a\] the symptoms of 
which are presented in a marked degree. 

Treatment. — To empty the stomach is the first indication, 
and this may be readily accomplished, if the patient is able to 
swallow, by the administration of an emetic (Zinci Bulph., ^ss. 
cum Pulv. Ipecac, 9j] in plenty of warm water. When the 
emetic begins to act, care should be taken to support the pa- 
tient 60 that the vomited matters may be at once ejected and 
not swallowed again, or perhaps find their way into the wind- 
pipe. 

Bbould the case be more severe, and the patient unable to 
' swallow, recourse must be had to the stomach-pump, which 
must be introduced through a gag, with the precautions men- 
tioned at page 125, when warm water may be injected, and 
the stomach thoroughly washed out. Cold afi'usiou is the most 
readily applied means of rousing the patient, and for that pur- 
pose the water should be poured from a alight elevation upon 
the head and chest. In addition, flipping the hare skin with a 
wetted towel is a very effective stimulus, particularly if ap- 
plied to the soles of the feet and calves of the legs. In cases 
of very profound coma, mustard poultioea to the calves and 
feet, stimulating enemata, and galvanism, may be employed to 
rouse the patient from the effects of the shock, whilst it may 
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be necessary to administer small doses of diffusible stimulants 
— ammonia or ether — by the mouth, to excite the flagging 
vital energies.* 

Opium Poisoning. — Laudanum is the preparation commonly 
employed ; and in the majority of cases the diagnosis is at once 
simplified by the discovery of the bottle which contained the 
poison by the patient's side or in his possession, and this may 
either be labelled, or may contain a minute residue of the 
tincture, to be readily recognized by its characteristic odor 
and taste. 

If seen soon after the administration of a large dose of lauda- 
num, the patient will only be in a drowsy and stupid condi- 
tion ; but if sufficient time has elapsed for the poison to have 
produced its full effect (the period varying according to the 
dose and the condition of the stomach), there will be profound 
stupor, from which the patient can be roused only by great 
efforts, the breathing will be slow and feeble, and the pupils of 
the eyes very strongly contraMed, 

The distinction between opium poisoning and apoplexy is 
sometimes required, and the conditions of the pupil and of the 
respiration are the best diagnostic points. In opium cases, the 
pupils being equally and strongly contracted, and the respira- 
tion quiet and slow ; in apoplexy, the pupils being unequaUy 
contracted or dilated, and the breathing labored and stertorous. 

Treatment, — ^The stomach is to be immediately emptied by 
the stomach-pump or an emetic (vide antea), and the contents 
should be examined to confirm or otherwise the diagnosis 
made. The stomach should then be thoroughly washed out 
with warm water, until all trace of the laudanum has disap- 
peared. 

Cold affusion may be used to rouse the patient from his 
comatose condition, and he should then be made to walk about 

* Consult Todd on Acute Diseases, for fatal case of alcoholic poison- 
ing in a child. 
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supported by two attendants, who should shake him and shout 
at him so as to prevent his dropping off to sleep. 

[In hospital practice it will be found a great convenience to 
send to the nearest police-station for two constables to perform 
this duty, and the inspector will send relays of men as long as 
they may be required.] 

Care, should be taken that the patient has his shoes on during 
these forced marches, or his feet will suffer severely from the 
rough usage. The house surgeon may apply an additional 
stimulus if necessary, by flipping the bare skin with a wet 
towel or a light cane, but of course this treatment must only 
be very moderately applied. 

Strong coffee should be given at intervals as soon as the 
patient can swallow readily, and the house surgeon must pay 
attention to the state of the pulse, for nothing can be more 
exhausting than the treatment pursued, and stimulants should 
therefore be administered in small quantities if the patient's 
powers appear to be flagging, more particularly if the attempted 
suicide is the result of want. 

Care must be taken not to prolong the active treatment 
unnecessarily, for a patient has been known to have died of 
the exhaustion so produced, and to have shown unmistakable 
signs after death of the over-zealous treatment to which he had 
been subjected. If moderately sensible, half an hour's rest 
and sleep at a time may be allowed until the dangerous symp- 
toms have quite passed off, when the patient will probably re- 
quire some days' rest before he is convalescent. 

Oxalic Acid, — This is not an unfrequent agent in cases of 
poisoning, accidental or suicidal, the symptoms being an in- 
tensely sour taste in the mouth, followed by pain in the throat 
and stomach of a burning character. Vomiting may or may 
not be present. 

Treatment — Chalk suspended in water should be imme- 
diately administered, or magnesia if more readily obtained. 
Warm water may be given to encourage vomiting after the 
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adrainistration of the antidotes, but the stomach-pump should 
not be employed, on account of the damage the oesophagus 
and stomach have sustained. 

Hydrocyanic Acid and the Cyanides. — Cases of poisoning by 
these agents are so rapidly fatal as ordinarily to be beyond 
medical aid. Should a case be seen before death has occurred, 
the suitable treatment would be cold affusion to rouse the pa- 
tient, followed by warm frictions to the skin, ammonia to the 
nose, and an emetic as soon as the patient can swallow. 

Mineral Acids. — ^Poisoning by the mineral acids is readily 
recognized by the immediate violence of the symptoms, and 
the bums and stains upon the lips and clothes. 

Treatment, — ^The administration of magnesia or chalk sus- 
pended in milk or oil. Stomach-pump not to be used, for the 
reasons given above. 

Caustic Alkalies. — ^A solution of caustic potash, or what is 
termed " soap-lees," are the fluids most commonly taken by 
accident. A burning pain in the throat and stomach follows 
immediately upon the dose, and vomiting of grumous matter 
soon occurs. The reaction with reddened litmus-paper would 
immediately decide the diagnosis if there were any doubt. 

Treatment — ^Vinegar and water, or very dilute lemon-juice, 
together with olive or almond oil. 
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CHAPTER V. 



MINOR OPERATIONS, 



Larytiffolomyf. — Since thiB operation ia advisable in the ease 

f any auddeu obstructiou of the larynx, when every moment 

^of the utmost vitlue, its rapid performance is of consequence, 

3 long aa an opening is made in the crico-thyroid epace 

i is a matter of minor importance how the incision is made. 

ir carried down the middle line of the neck will 

»dilj enough, in men, distinguish the depression between 

e cricoid and thyroid cartilages; but in women and children, 

a whom the thyroid cartilage is not prominent, doubt may 

!, unless the operator remembers that the bard ring of the 

^coid cartilage is always distinguishable, and that the open- 

g; is to be made above this. The part being steadied with 

er, the knife may be plunged in transversely without 

eaitatioQ, and if a free opening be made, the parts mil gape 

sufficiently to allow an entrance for the air, but if not, they 

may be easily held apart until a tube can be procured. If 

necessary, the tube can be inserted readily enough, and it 

Luay not be superfluous (judging from what one sees iu ojiera- 

IrlionB on the dead subject) to remind the young operator that 

Ae end of the tube must be directed domnwarde. The tube is 

isily maintained in position by a tape round the nock. It is 

nially recommended to make the superficial incision vertical 

jf the operation is undertaken for chronic disease, and there is 

refore no great cause for haste. 

Traeheotomy. — This is frequently one of the most trying 
lemtions the house surgeon will be called upon to perform, 
B esseutial for success that he should be thoroughly up 
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in all its steps, and ready for every emergency. In children, 
the small size of the trachea and the closer proximity of the 
vessels render the performance of tracheotomy more arduous 
than in the adult; and the house surgeon should take every 
opportunity of examining the relative anatomy, and of per- 
forming the operation in the deadhouse, both on adults and 
children. Opinions vary as to the part of the trachea which 
should be opened — above or below the isthmus of the thyroid 
body. Undoubtedly the operation is easier above the isthmus 
if it occupies its ordinary position, and the chances of haemor- 
rhage are less. On the other hand, if the case is one of laryn- 
geal disease, the irritation of the tube may keep up mischief 
in the larynx, if it is placed too near that organ. In select- 
ing the point for opening the trachea, the surgeon must be 
guided mainly by the condition of the parts; if the trachea is 
superficial and easily reached above the isthmus, he h'ad better 
open it there ; if, on the contrary, the isthmus is high and 
broad, and the trachea exposed below it, he should select the 
latter situation. 

For the successful performance of the operation, the position 
of the patient is of importance. The head should be thrown 
back so as to stretch the neck and draw up the trachea as 
much as possible ; but as the patient is generally struggling 
for breath, the recumbent position is almost an impossibility, 
though of course advisable. A caution is necessary here, and 
specially with regard to children ; viz., not to let an over- 
zealous assistant draw the head so far back (at the same time 
closing the jaws) as to suffocate the patient before the opera- 
tion is begun. 

The operator should see that he has everything he may want 
close at hand, viz., scalpels, forceps, tenaculum, blunt hooks, 
tracheotomy tubes of different sizes and lengths, ligatures, 
sponge, etc. 

The operator, being on the patient's right hand, and having 
a trustworthy assistant opposite him, makes an incision from 
the cricoid cartilage downwards for a couple of inches if in- 
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tending to operate above the isthmus, or beginning lower down, 
to the top of the sternum, and even for a little distance on the 
bone when the neck is short and it is intended to operate 
lower down, in both cases keeping very carefully in the median 
line. A rapid but careful dissection must then be made be- 
tween the stemo-hyoid muscles down to the trachea, avoiding 
both the isthmus of the thyroid gland, which should be pushed 
with the finger up or down according to the operation in- 
tended,iand also the veins, superficial or deep, which should 
be held aside by the assistant with a blunt hook or pair of 
forceps. The trachea being exposed, a tenaculum should be 
fixed into the upper part of it, by which it may be drawn up 
and steadied, and the knife, being held with the hack down- 
wards, should be thrust into the windpipe three or four rings 
below the tenaculum, and made to cut up to it. In thus en- 
tering the knife, the surgeon must be careful not to transfix 
the trachea, or even wound the oesophagus. The fact that the 
trachea has been opened will be immediately manifested by 
the rush of air and the expectoration of mucus through the 
wound, and a tube should be at once inserted, unless the opera- 
tion has been done for a foreign body which it is hoped may 
be ejected by a forcible expiration through the wound, which 
must for this purpose be held open with hooks. 

The insertion of the tube is often the most critical part of 
the operation, but has been much facilitated by the invention 
of collapsing tubes, which when closed resemble a wedge, and 
can thererore be readily introduced, and expanded afterwards 
by means of the second tube, which fits inside. If the surgeon 
is not provided with these tubes, he will overcome the diffi- 
culty by passing the handle of the scalpel into the upper part 
of the incision, and then turning it so as to bring it at right 
angles to the trachea. This has of course the effect of opening 
the incision, and will allow an ordinary tube to be slipped in 
-with facility below the handle. Some surgeons insert a tenacu- 
lum into each side of the trachea, and cut between them, using 

9 
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them aflerwards to make traction upon the incision, but this 
is an unnecessary complication. 

The dangers of haemorrhage in the operation of tracheotomy 
are somewhat exaggerated. So long as the surgeon keeps 
steadily to the middle line he is not likely to m^et with any 
large vessel in the adult, and in the child the innominate vein 
is seldom in danger if the knife is held as directed in the deep 
incision. The sources of haemorrhage are the veins, which are 
generally much congested, and which may be found immedi- 
ately in the line of incision ; these, if it is impossible to hold 
them aside, must be cut and ligatured. The rule has been 
laid down, not to open the trachea until all bleeding has 
ceased ; but as the haemorrhage depends upon the dyspnoea and 
consequent congestion, this rule cannot be implicitly obeyed, 
and provided there is no arterial haemorrhage the trachea may 
be safely opened. What little blood enters the windpipe is 
imediately coughed out again and does no harm, and it \YOuld 
take much more blood than is ordinarily shed to choke the 
lungs as has been suggested. 

The patient being often moribund before the operation is 
begun, may apparently die during its performance, but the 
tube having been inserted, recourse should be had to the vari- 
ous methods o£ artificial respiration, and even in the most 
desperate cases the surgeon's efforts may be crowned with suc- 
cess. In cases of croup a quantity of false membrane may be 
found semi-detached in the trachea, and can be extracted with 
a pair of forceps with the best effect. 

To secure the tracheotomy tube satisfactorily is not difficult, 
provided a sufficiently long and large tube be employed, so as 
to fit comfortably into the windpipe and afford the patient an 
abundant supply of air. The outer tube should be provided 
with a slit (not a hole) on each side of the flattened front por- 
tion, and a tape long enough to go twice round the neck hav- 
ing been passed through one of the slits, both the ends are to 
be carried round the back of the neck, when one of them can 
be passed through the other slit, and the two tied in a bow at 
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the side and quite out of the way of the tube (Fig. 15). This 
is a better plan than knottint/ tapes on to the tube, which is 
apt to create an obstruction at the orifice. 

The afifT-ireatmcid of a case of tracheotomy is of great im- 
portance, and cousista in keeping the tube clear, preventing 
the access of cold air, and supporting the patient's strength. 
For the first few hours a tracheotomy ease should occupy the 
Bole attention of an experienced nurse, who should sit by the 
patient's bed and keep the tube constantly clear, either by 
detaching the mucus with a feather, or by remoying the inner 
tube, cleaning, and then replacing it. In a croup case, ailer 




1 hours there will be found within the inner tube a tena- 
! sticky material, which materially obstructs it and cannot 
it rid of with a feather. The inner tube mmt then be re- 
red and immersed in scalding water, which will cfic-ctually 
9, and allow of its being cleared. A good plaa 
D oil the surfaces of the inner tube, wliich both facilitat«a 
rremoval and tends to prevent the accumulation of mucus, 
a of cold air, which would probably excite inflam- 
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madon of the lungs, is beat guarded against by keeping flan- 
nel wrung out of hot water constantly applied over the tube, 
and this should be changed by the attendant as often as it gets 
cold. The amount of support necessary must of course be left 
to the judgment of the medical attendant- 

The collapsing tubes spoken of above, fiicilitate the opera- 
tion and answer very well for cases where the tube is only re- 
tained for a few days ; but if it has to be kept in the trachea 
for weeks or months, the old-fashioned double tube is prefer- 
able, since granulations are apt to grow up between the edges 
of the divided tube and thus become a source of constant an- 
noyance. Another and more serious danger arising from the 
use of these tubes for a length of time, is the production of 
ulceration of some part of the trachea, thus opening into the 
oesophagus or ulcerating into a large artery. Mr. Durham has 
devised a form of tube which meets the evil, and has described 
its advantages at length in a paper,* from which the accom- 
panying illustrations are taken by permission. Instead of the 
whole tube being more or less curved, as in the ordinary form, 
the extremity of this tube only (Fig, 16) is curved, and the 




length of the straight portion A can he adapted to each case 
by means of the sliding collar B, which is fixed by turning the 
screw C. The collar is attached to a small plate, D, the ex- 
tremities of which work in "girables" on a neck-plate of the 

* The Practitioner, vol. ii, p. 212. 
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ordinary shape, E, thus securing a certain amount of play. 
The inner tube (Fig. 17) has its extremity jointed like the tail 
of a lobster, in order that it may readily take the necessary 
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curve. This tube is necessarily somewhat expensive, but when 
once the parts involved in the operation have resumed their 
ordinary condition, and the necessary length of tube has been 
ascertained, a simpler and cheaper tube on the same principle 
could be readily fitted. 

In introducing this or any form of cylindrical tube into the 
trachea, it will be found that a blunt-pointed pilot trocar 
(Fig. 18), made on the same principle as the inner tube (or in 

Fig. 18. 




tubes of the ordinary curve made simply of lead), will much 
facilitate the operation. The handle, which in the illustration 
is cut short, gives great control over the instrument. 

Paracentesis, — ^The house surgeon may be called upon to per- 
form paracentesis abdominis^ or (more rarely) thoracis, in the 
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medical wards. ParaeenteaU abdominis ia best performed lit* 
the Uiiea alba, and midway between the umbilicus and pubos—— 
The operator should first satisfy himself that it is really a case^^ 
of dropsy, aud see that the bladder is empty. The patientf 
beiug then brought to the edge of the bed, and placed o 
side, a piece of mackintosh cloth should he arranged so 
protect the bed from gettiug wet, and the necessary pails, etc,,- 
should he provided to receive the fluid. Making first a 
cisioa through the skiu with a sharp scal|>el, the surgeon 
thruets iu a large trocar aud canula, receives the first gush of 
fluid in a bleeding -basin, and then conducts the stream into a 
pail, thus avoiding all the splashing which otherwise is pretty 
sure to occur. When all the fluid has been drawn the wound 
can be closed with long strips of plaster, or, what is much mor» 
efiectual, a bare-lip pin cau be put through the edges of tlm. 
wound, and a twisted suture be applied over it. A flaun^ 
roller should next be firmly applied round the abdomen, anct 
the ogteration is completed. 

The above method is much to be preferred to the older prao- 
tice of placing the patient iu a chair, with a bandage round 
the abdomen, through a hole in which the trocar was thrust. 
The upright position has a tendency to produce faiutuess, and 
the fluid is not so readily evacuated in that posture. 

PanKxnleaia thoracis is usually performed iu the 
tween the sixth and eeveuth rihs, near their angles, and th4 
object of the surgeon ia to enter the trocar at the upper border 
of a rib, so as to avoid all possible risk of wounding the inter- 
costal artery. With the view also of making a valvular open- 
ing, the finger should be placed on the skiu at the lower mar- 
gin of the rib, and made to draw it upwards ; with a scalpel a 
cut is then to be made parallel to the rib, aud a trocar ea' 
tered. When the skin ia allowed to resume its proper pueitiott 
the canula will slope downwards, the best position 
ating the fluid, and when withdrawn it will leave a valvulai 
opening iu the skin. If it is at hand the surgeon may use a 
trocar working in a canula like a piston, with an india-rubbtf 
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tube attached to the aide, the end of which can be kept under 
Water ; or may employ one of the numerous forma of " Aspi- 
rator." 

Agpiratinn. — The pneumatic aepimtor of Dieulafoy and its 
various modificutiona are now in common use for the diagnosis 
and evacuation of collections of fluid in various parts of the 
body. The exhausting ayringe ia a feature common to all the 
instruments, but the addition or not of a separate receiver for 
the fluid ia a matter for individual taste. In using the aspi- 
rator it is essential that the needle and tube employed should 
be perfectly clean, and this fact is best ascertained by pump- 
ing water through the entire apparatus on each occasion of its 
being employed. The tap communicating with the hollow 
needle being then reversed and a vacuum formed behind it, 
the needle is to be carefully thrust with a twisting motion into 
the part to be explored, care being taken to avoid the position 
of main vessels and nerves. Continuity being then restored 
by turning the tap, the fluid contained in any cavity which 
may have been reached will flow into the ayringe or reservoir, 
and if at a greater depth than anticipated, may be carefully 
sought for with the needle which now forms part of the vacuum. 
When all the fluid present has been extracted by the pumping 
action of the syringe, the needle is to be withdrawn and the 

^Mmute aperture in the skin covered with a piece of liut dipped 

^^■•colludiuu. 

^^* Yenesedion. — A tape ia to be carried twice round the arm, 
a few inches above the elbow, and tied in a bow. The veins 
being thus obstructed and made prominent, the operator ia to 
choose the one he intends to open, remembering that while the 
median-cephalic is the safer, the median-basilic is generally 
the larger, and therefore yields a better supply of blood, but 
bos the disadvantage of lying directly over the brachial 
artery- Standing in front of the patient and grasping the arm 
with the left hand, the thumb of which serves to steady the 
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vein (Fig. 19), the surgeon, with a sweep of the wriat, mat 
an inciaiou (not merely a puncture) into the selected ve 
taking especial care not t<> go through it. An assistant hold- 
ing the hleeding-ba.sin, the stream may be easily directed 
it, and not a drop of blood ought to go on the floor or ou the 
dreas of the. patient. If the blood does not flow readily, tha 




patient may have recourse to the common plan of forcibly 
grasping a stick and moving the fingers about. When the re- 
quired amount of blood has been abstracted the tape is to be 
untied, and the thumb of the operator placed over the wound, 
A pad of lint is then to he placed upon the wound, and main- 
tained in position with the thumb, while a bandage is applied. 
This is done by making a turn round the arm below theji 
then going over the pad to above the joint (Fig, 20), making 
another turn round the arm at this point, and lastly returniog 
across the pad. Or the tape which was bound round the Hml 
may be employed, the middle of it being crossed over the pal 
obliquely, and the two ends carried round the arm in opposiC 
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directions, above and below the elbow, until they meet obliquely 
over the pad. They are then to be twisted round one another, 
and passing straight round the arm are to be tied in a bow on 
the outer side of the limb. 

Bleeding from the jutjular vein is rarely employed, but is 
performed in the following way. The left thumb of the oper- 




ator IB to be placed on the vein immediately above the clavi- 
cle, so as to obstruct the course of the hlood. As soon as the 
vein is prominent ihe lancet can be used, taking care that the 
incision is made parallel to the eterno-mad'nd mmcle, and thus 
Homewhat across the vein. When sufficient blood has been 
drawn, a pad is to be placed ou the orifice, and a bandage to 
bo applied over it and under the axilla of the opposite side, 
but the thumb must not be removed until the whole arrange- 
ment is completed, lest air should gain entrance into the vein. 
Bleeding from the temporal artery is still more rarely per- 
formed, and consists in selecting the anterior branch of the 
temporal artery, and then making an incision across it, not so 
deeply, however, as to divide it. Id order to arrest the haimor- 
rhage and prevent the formation of a false aneurism, the lancet 
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must be made to divide the artery thoroughly, and a pad must 
be firmly bandaged over the wound. 

Incisions into Inflamed Parts. — Incisions may be necessary 
in carbuncle, erysipelas, etc., and they require care in their 
performance. An incision into a carbuncle, to do any good, 
must go right through it to the fascia beneath, and through 
the whole extent of brawny tissue (though carbuncle may be 
more satisfactorily treated by subcutaneous section as recom- 
mended by Mr. French) ; whether the incision shall be made 
crucial or not will depend upon the extent of the disease. In- 
cisions in erysipelas, etc., should, as a rule, be made in the 
length of the limb, and not across it, and must divide the 
whole thickness of the cutis, since otherwise no relief is given 
to the tension. No fixed rule can be laid down for the length 
of the incisions, but it is better to make two or three small 
ones rather than one large " gash " for the whole length of 
the limb. 

In the case of all incisions, unless it is intended to abstract 
blood from the part, care should be taken to arrest the flow of 
blood thoroughly, before any warm poultice or fomentation is 
applied. This is most easily accomplished by placing strips 
of dry lint in the incisions and elevating the limb, or, if neces- 
sary, by applying in addition a bandage over the lint for an 
hour or two. The pledgets of lint should not be removed 
until they separate spontaneously in the poultice. 

Abscesses frequently come under the house surgeon's sole 
care, and he must open them on his own responsibility. In 
making a diagnosis of the presence of matter in .a limb, the 
house surgeon will do well to bear in mind one constant source 
of fallacy, viz., the sense of fluctuation imparted to the fingers 
by the fibres of the superficial muscles. This error is easily 
avoided by remembering (as any one can prove on his own 
thigh at any time) that although pressure from side to side of 
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B healtliy liDib will give a very exact imitatiou of fluctuntioii, 
yet that if the pressure be made tJi the length of the limb or 
muscle, DO such sensation will be produced. If deepseated. 
matter be suajjected but cannot be satisfactorily made out, the 
grooved needle, or a fine trocar and canula may be used to 
explore, and a bead of matter being thus evacuated will render 
the diagnosis certain. If the matter be too thick to flow 
readily, a sioalf quantity will generally be discovered by blow- 
ing through the canula after withdrawal. The modern "aspi- 
rator " will uot only facilitate the diagnosis of matter but will 
in many cases afford the best treatment of the abscess, which 
may be thus tapped more than once if necessary before being 
laid open. In opening all abscesses care should be takeu to 
cut parallel to, and not across important structures ; thus ab- 
Bcesses in the limbs are opened by a longitudinal incision, and 
in the breast in a direction radiating from the nipple. Wher- 
ever it is possible the opening should be dependent, and in 
treating deep abscesses among important structures, the house 
surgeon may do well to avail himself of the methofl suggested 
by Mr. Hilton,* viz., to make a small incision in the skin, 
and then to thrust a director between the important parts to 
the abscess, which will be shown to Iiave been reached by the 
escape of a small quantity of pus. A pair of ordinary dress- 
ing forceps can next be introduced along the director, and be 
opened so as to widen the aperture and give free exit to the 
matter. 

Having made up his mind as to the existence of matter, and 
having begun to seek it, the house surgeon should not be dis- 
mayed at having to cut occaeionally considerably deeper for it 
than might prima faeh have beeu expected, but should per- 
severe in a careful incision until the abscess is reached. 



Antiseptic Treat)nenl of Al/scesses. — Large abscesses may be 
latisfactorily opened beueatli an antiseptic dressing, according 
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to Lister's method, as ibllows; The skin in the neighborhood C 
the proposed openiDg ia to be cleansed with a strong solution 
of carbolic acid (1 to 20), which is also to be applied to th^ 
fingers of the operator and any iDstruiueut employed, 
hair upon the surface is to be shaved off, and then a solutio 
of carbolic acid (1 to 40) is to be sprayed freely upon it. 
dependent incision is now made and the pus evacuated I 
gentle pressure, after which a drainage-tube of length auf 
cient to reach the bottom of the cavity ia to be inserted ai 
held in position by loops of silk fastened to it. The action 
the spray-producer is to be carefully maintained until t 
Opening is covered with a piece of antiseptic gauze netted wj 
the solution, and over this a dressing large enough to exte 
well beyond the wound in every directittn, consisting of eig 
Jblds of gauze, with a piece of thin mackintosh placed betwa 
the two (lutermoat layers. Over this again a gauze-bands] 
ia to be applied and fastened securely with safety-pins. ~ 
subsequent dressing must be conducted with similar precai 
tions, the drainagC'tube being removed and cleansed aa 
shortened as may be necessary to keep its mouth level wit 
the skin. (See also Anlweptie Dre^shigB, p, 143.) 

Whitlows constantly rei^uire incision, and the following ma{ 
be usefully borne in mind. The sheath of the tendons extent 
only to the base of the ungual phalanx of each £nger, an 
hence matter in the soft pulp at the extremity, or round tl 
nail, never finds its way up to the palm, and only a vei 
limited incision, therefore, can be required for its evacuatioi 
Matter in other parts of the finger, on the contrary, is Bomi 
times within the sheath, and unless it ia evacuated by a timd 
incision, will creep up into the palm, and do irreparable mi 
chief- The proper place for making an incision in these caa 
is over the head of the metacarpal bone, and the sheath shoill 

t be ext-eiisively slit up or the tendons will certaiulv sloMgl 
The incision should be strictly in the middle line of the fiogt 
BO w to avoid injuring the vessels and nerves at the side. 
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tn opeuing abscesses in the palm of the hand, it should be 
^tne in mind that the position of the superficial palmar arch 
^ tolerably well indicated by the middle crease or groove in 
^he skin of the palm, and that the bifurcation of the digital 
Arteries is about midway between the front line and the roots 
of the fingers. 

Introduction of Eye-drops. — This little operation is con- 
stantly required, and demands a little care for its effective 
performance. It is essential that the fluid should be applied 
to the whole of the conjunctival surface, and for this purpo.se, 
the patient being seated with the head thrown a little back, 
the operator should gently separate the lids with the forefinger 
and thumb of the left hand, and apply the drop to the outer 
angle of the eye, taking care that it passes between the lids, 

Fig, 21. 




and not outside them. To apply the drop, a camelVhair brush, 
or better, the little spoon contained in every pocket-case, may 
be employed; but the neatest and most convenient method of 
introducing eye-drops is to keep them in little bottles, the 
stoppers of which" are pierced with a capillary tube, which is 
covered with a glass cap when not in use. Being kept not 
more than half full, it is only necessary to grasp the bottle, 
when the heat of the hand will be sufficient to expel a drop of 
the contents. The form of the bottle and a convenient mode 
of holding are shown in Fig. 21. In using it, the eyelids need 
not be widely separated ; it is sufficient to iutroduee the a^vcx. 



118 PLUGGING THE NARES. 

of the conical stopper between the lids near the outer canthus, 
so that the fluid may follow the course of the tears, and sweep 
across the globe. 

Plugging the Nares. — The anterior nares may be plugged 
with pledgets of lint, and if these are pushed as far backwards 
towards the pharynx as possible, and the whole cavity of the 
nose is filled with lint introduced bit by bit, the more compli- 
cated operation upon the posterior nares will be but seldom 
required. For plugging the posterior nares, most hospitals are 
provided with a " Bell oc's sound," i. e,, a piece of watch-spring 
with a ring at the end, and inclosed in a canula ; but, if this 
is not at hand, an ordinary elastic catheter (No. 4 or 5) will 
answer every purpose. It is advisable that the end should be 
cut off the catheter, and a double thread carried through it 
(which can be easily accomplished by the aid of a stilette), so 
that a loop may hang out of the cut extremity. It will facili- 
tate the catching of the thread in the fauces if a knot be tied 
in the thread about two inches from the loop, which will have 
the effect both of preventing its receding into the catheter and 
also of causing it to project more into the mouth. If Belloc's 
sound is used, the thread will be passed through the ring 
simply, or a knot and loop may be formed as above recom- 
mended. The sound being passed along the floor of the nose, 
the loop must be made to project in the fauces, when it is 
seized with forceps and drawn out of the mouth, the canula 
being afterwards withdrawn from the nose. A roll of lint 
(which is better than sponge) being attached, can now be easily 
drawn up into the posterior nares, guided behind the soft pal- 
ate by the forefinger. The ends of the thread are then to be 
tied round another roll of lint, close to the nostril, which serves 
the double purpose of keeping the plug firm, and of obstruct- 
ing the anterior nares. When all danger of haemorrhage has 
ceased, the posterior plug may be removed by a stream of 
water from a syringe, or by gentle pressure with a bougie 
through the nose. It has been advised by some writers to at- 
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tnch strings to the posterior pad, which the patient is to swal- 
low until they are required ibr its dielodgment ; but if this is 
doDe it ia better to bring the strings loosely out of the mouth 
and secure them in front, though this is rather uncomibrtable 
for the patient. 

Pimrture of Toii^il. — An inflamed tonsil may be seen par- 
tially projecting towards the opposite side, and partly forming 
a tumor behind the anterior pillar of the soft palate, and it Is 
iu the latter situation that a puncture should be made. A 
sharp- 1)0 in ted bistoury should be covered with lint to within 
three-quarters of an inch from the point, with the double vjew 
of avoiding injury to the lips and of limiting the depth of the 
incision. The mouth being open, and the tongue depressed, 
the point is to be carried straight back, and thrust through the 
palate into the most prominent part of the tumor. The edge 
of the bistoury being upwards, the puncture can be readily 
enlarged to give exit to mutter, if it has formed, as it gener- 
ally does, in the upper part of the gland. The incision iu the 
palate is not of the slightest moment, and beats readily; and 
further experience only induces me to recommend this method 
the more strongly, in preference to any attempt to reach the 
abscess from the side. The hiemorrhage, which is sometimes 
sharp for a few minutes, is from tbe palatine and ascending 
pharyngeal arteries, and never from the internal carotid, and 
will be easily arrested by the u^e of cold water. (See also 
p. 42.) 

Removal of Tamil. — The house surgeon should be prepared 
to perform this operation if called upon to do so, and will lind 
the hooked forceps and bistoury, or the simple instrument 
shown in Fig. 22, as efficient as the complicated "guillotines," 
which are always getting out of order, and require the atten- 
tion of the instrument-maker after each time of using. 

The curved probe-pointed bistoury should have the heel 
covered with a piece of lint, and is to be held in the right 
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handy while the forceps occupy the left. The patient's head 
being thrown a little back, and the mouth opened, the en- 
larged tonsil can be grasped ; and if it is on the left side, the 
surgeon will have no difficulty in passing the bistoury below 
it, and slicing it off, while standing in front of the patient. If, 
however, it is the right tonsil, in order to operate without 
changing hands the surgeon should stand on the patient's 
right, and, leaning over him, will be able to use both knife 
and forceps efficiently. 

The simple guillotine (Fig. 22) is more convenient for 
children and unsteady patients, because it thoroughly gags 

Fig. 22. 




the mouth when once fairly introduced. In order to use it 
effectively, the operator should be provided with a pair of 
hooked forceps to draw the tonsil well through the ring of the 
instrument, or an insufficient portion will be removed. These 
forceps should be both wider and stronger in the teeth than 
those usually made, as the tonsil is often very friable, and it is 
difficult to hold it. The operator should stand in front of the 
patient, holding the guillotine in the right or left hand, ac- 
cording to the side to be operated on, and if both tonsils are 
to be removed, should turn the guillotine in the mouth with- 
out removing it, so as to prevent closure of the jaws by the 
patient. 

The Spray-producer is a very useful little instrument for 
applying remedies locally, both in the throat and nose. Pig. 
23 shows one of the forms in common use, consisting of an 
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For the antiseptic spray Mr. Lister has employed a steam 
spray-producer. 

Local aruEsiheda may be produced by freezing the skin with 
an apparatus similar to the spray-producer, but employing 
highly rectified ether, as proposed by Dr. Richardson. The 
effect of the "ether-spray," when played upon the surface, is 
to blanch and harden it, and incisions may then be made with 
very little pain. The drawbacks to the use of this ausesthetic 
are, that the subcutaneous surfaces are not affected, whilst the 
skin itself is rendered so hard that is difficult to operate on it. 
The pain produced by the freezing and thawing of the part is 
also considerable, and more than counterbalances the advan- 
tages claimed for the method. In using the ether-spray at 
night the greatest care must be taken to avoid the too close 
proximity of a naked light, as the vapor given off is highly 
inflammable. 

Amputation of Fingers. — In cases of crushed fingers or gun- 
shot injuries, it may be necessary for the house surgeon to 
amputate a finger, but he should always avoid doing so if 
there is a probability of the member becoming serviceable by 
care and attention. Amputations at the joints are generally 
necessary, and are more easily performed than in the length 
of a phalanx. 

To Amputate the Third or Second Phalanx, — Grasp the pha- 
lanx firmly by means of a piece of lint, and bend it as nearly 
to a right angle with the next bone as possible. Place the 
heel of a narrow scalpel or bistoury at the side of the joint, 
exactly midway in the thickness of the next phalanx (Fig. 25), 
draw the knife horizontally across the joint, which will fly 
open at once if the lateral ligaments have been thoroughly 
divided with the point and heel of the knife. Pass the knife 
through the joint, and cut a flap from the palmar surface »f 
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the phalanx. Probably no vessel will require a ligature, and 
the flap may be retained. in its place with a couple of stitches 
and a strip of lint. 




f It should be rcmcuibered that if the first phalanx be left 
alone it will always be unsightly, iiwing to its haviug no ten- 
don to flex it ; and, therefore, if possible, a part of the second 
phalanx should be left by making a small dorsal and a larger 
palmar flap about the middle of the phalanx, and cutting 
through it with the bone-forceps. 

To Ampniaie thefird Phalanx ^lu doing this operation, the 
head of the metacarpal bone ay be em ed or not, accord- 
ing to the taste of the operator ado pat n of the patient. 
The oval amputation (Fig. 26) is gene all the best, and is ' 
performed by placing the poi t ot the b t ury ou the meta- 
carpal bone near its middle, cutt ng al n" t to the joint and 
then passing in an oval sweep just below tbc joint so as to ob- 
taiu sufl^cient flap. The flaps are then to be dissected back, 
without opening the joint, and the head of the metacarpal 
bone and a portion of the shaft are to be cleared of muscular 
fibre, when the cutting foreejis can be applied to tbc bone, and 
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the finger at once removed. The incision will, if properly 

made, form a single line when the edges are brought together. 

The position of the incision will vary slightly in the several 

fingers ; thus in the forefinger it should be placed as much on 

Fig. 26. 




the outside of the metacarpal bone as possible, so that the scar 
may be hidden, and for the same reason on the inner side of 
the little finger. In the middle and ring fingers the incision is 
unavoidably on the back of the hand. 

In removing the first phalanx of the thumb, the head of the 
metacarpal bone should be invariably left, since any thumb is 
better than nothing. With this view the incision should be 
brought well over the base of the phalanx, and taken almost 
circularly around it, so as to obtain flap enough to cover the 
head of the metacarpal bone, which is larger than one would 
priind fade expect to find it. 

This method may also be adopted in the fingers when it is 
desired to leave the heads of the metacarpal bones. (Consult 
also Fergusson's Practical Surgery, pp. 283-292.) 

Amputation of Toes, — This is generally a very simple mat- 
ter, the crushed portions being removed and the flaps made in 
any way most convevient ; and if there is not sufiScient skin, 
the parts will granulate and cicatrize over without difiSculty. 
The only caution necessary is, never to remove any of the me- 
tatarsal bone, nor in fact to open the metatarso-phalangeal 
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P'joiiit, if it can be avoided, since the foot ie thereby eonsider- 
Rbly weakened, and matter is very apt to find its way into the 
sole of the foot. It is better practice lo cut through the first 
phalanx with the bone forceps ; and it must be borne in mind 
that the nietatarso-phalangeal joint, if it must be opened, will 
be found to lie much higher up than is generally supposed, 
and that it will be convenient to open the joint from below, 
the toe being drawn well up. 



The »we of ihe stomach-pump is most commonly required 
for the evacuation of poison from the stomach, but may also 
te needed in order to feed the patient. In either case it may 
be necessary to open the month forcibly, and this is moat 
t«adily accomplished by using the screw-gag ; for if the ei- 
' treroity can once be insinuated bctweeo the teeth, no mnsclea 
can resist it. The jaws being separated, the common wooden 
gag with a hole in the centre can be tied in, and there wilt be 
no further obstacle. If the gag can be altogether dispensed 
with, as it can in most cases, so much the better. 

The best form of stomach-pump is that in which the direc- 
f tion of the current is controlled by a lever grasped with the 
[ left hand, the tap plainly showing in which direction the stream 
P ia passing. The instrument is fitted ordinarily with a stomach 
I and a rectum tube, the former having the holes at the side, 
P. end the latter at the extremity. Having oiled the proper tube, 
iffbe house surgeon should curve its extremity rather abruptly, 
^and introduce it carefully, through the gag, to the back of the 
K>tbroat. In order to do this, the patient's head is generally 
r thrown back ; but when the end of the tube is felt to have 
I reached the back of the pharynx, the head should be bowed 
Ibrward, or else the vertebra project and prevent the tube 
seing down the gullet. A little gentle, steady pressure will 
i the tube glide down the pharynx until it reaches the 
of the pharynx, where there is often a slight hitch for a 
Pinoment; but this is readily overcome, aad the tube passes into 
fte (Esophagus and stomach. The direction in which the tube 
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should be pushed is upwards rather than downwards, and if a 
proper curve has been given to the end of the instrument, and 
it be kept strictly in the median line, there will be no diflSi- 
culty. With an ordinary sized tube it is next to an impossi- 
bility to pass by mistake into the trachea ; but if the house 
surgeon feel anxious about it, he can pass his finger down and 
make certain that the instrument is not in the glottis, which 
event would be immediately manifested by the urgent dyspnoea 
of the patient. Before attempting to withdraw any fluid from 
the stomach, some warm water should invariably be introduced 
so as to avoid all risk to the mucous membrane, and then by 
a series of steady movements the contents may be withdrawn, 
care being always taken not to remove quite as much fluid as 
was thrown in ; and if necessary the stomach may be washed 
out in this way several times. A good deal of trouble is some- 
times experienced from the eyes of the tube getting choked 
with undigested vegetables, etc., when this occurs, the action 
of the pump should be reversed immediately, so that the 
fragment may be driven out ; or if this cannot be done, the 
tube must be removed, cleaned, and reintroduced. In cases 
where valuable time is being lost from this cause, it will be 
better to introduce an emetic through the pump and let it act 
in the ordinary way, taking care, however, that the patient, if 
insensible, is not suffocated by the vomited matters. In the 
case of young children a large elastic catheter forms the best 
tube, and this can be adapted to the pump by a piece of india- 
rubber tubing. 

Introduction of Rectum4uhe and Bougie, — Ordinary enemata 
are generally administered by the nurse ; but in cases of ob- 
struction or of stricture of the rectum, the house surgeon will 
be called upon to introduce the instrument. The long tube, 
commonly known as O'By rue's, is to be introduced by the 
operator while standing behind the patient, who is placed on 
his left side. The house surgeon's right forefinger, having 
been well-soaped, is to guide the tube through the anus, and 
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le preasu e w 11 hen be sufficient in most cases to insure 
its passiug th u^b he n stine. Sometimes the tube catches 
in one of the ran rse folds of mucous membrane of the rec- 
tum, and only ben 1 upon tself ; when it must be withdrawn, 
straightened, and reintroduced, the ojierator trying first one 
side and then tbeotherof the intestine, so as to avoid the folds. 

In the case of a Htricttired rectum, it is best, if possible, to 
Jiass the forefinger up to the stricture, and thus guide the 
boagie or tube through the obstruction. When the stricture 
is high up, this is of course impossible, and careful manipula- 
tion must be trusted to alone. 

If doubt is felt as to whether the long tube has passed the 
obatructioD, the injection of warm water should be had re- 
course to, when, the ear being applied over the colon, the 
fluid will be distinctly heard passing along the bowel. When 
it 18 desired to distend the bowel steadily aud slowly to its 
utmost limit, the siphon arrangement figured at page 39 will 
be found much more efficient than any form of enema 
syrmge. 



Bectal Abacese. — An abscess by the side of the rectum should 
be opened as early as possible in order to prevent the forma- 
tion of fistula. The oiled forefinger (right or left according 
to the side to be operated on) having been passed into the 
bowel, a pointed curved bistoury should be plunged into the 
ischio-rectal tbssa with the back of the knife towards the 
bowel, and a free opening made towards the tuber ischii. If 
the matter is extremely offensive, showing in all probability a 

^communication with the bowel, it will be well before with- 
jrawing the finger to use a probe, or better, a probe-director, 

Pto ascertain the existence of an internal opeuiog. If the 
probe-point of the director pii«jed into the abscess meets the 
finger, the fistula is a complete one, and may be at once 
divided by hooking down the probe through the anus, at the 
same time pushing the director through the fistula. A little 
manipulation and stretching of the rectal tissues will then 
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allow the director to be brought out at the anus, and the 
sharp-pointed bistoury can be run along it with great ease. 

This is a more certain and easier method of dividing a fistula 
in ano than with a probe-pointed bistoury introduced through 
the fistula, and obviates the danger of breaking the knife in 
the fistula. 

An wjlained pile at the verge of the anus often requires an 
early incision to prevent suppuration. It may be conveni- 
ently transfixed with a Syme's abscess knife in the direction 
of the anal folds of skin. The little clot of blood almost al- 
ways found in these superficial external piles should be gently 
squeezed out. 

Circumcision. — ^This operation is often intrusted to the house 
surgeon, and may be done in various ways. The following is 
as satisfactory as any : A piece of tape should be tied round 
the root of the penis, as this restrains all haemorrhage. Grasp- 
ing the end of the foreskin evenly with the finger and thumb, 
or better, with a pair of forceps, the operator then cuts it off 
obliquely from above downwards so as not to interfere with 
the frsenum, using either a pair of scissors or a bistoury ac- 
cording to fancy. The cut skin now retracts, leaving the 
lining membrane of the prepuce still covering the glans. This 
membrane is then to be divided along the upper surface, nearly 
as far as the corona glandis, with the scissors, and the young 
operator must be careful that one blade does not slip by mis- 
take into the urethra. The glan^ is now exposed, and care 
should be taken to tear through any adhesions which may 
have formed between it and the prepuce, particularly near the 
corona, so as to give exit to all the smegma preputii which will 
probably have collected. ^ The margins of the skin and 
mucous membrane are now to be stitched together, and this 
can be done most readily with a continuous suture of fine silk, 
a loose end being left at the point of commencement (conve- 
niently the frsenum) to be tied to the opposite end on the com- 
pletion of the circular "hem." In two or three days the eon- 



TAPPING A nYDROCELE. 129 

tJDaous suture can be readily witlidrawn by simply cutting the 
knot and pulling the end left long for the purpose. The in- 
terrupted suture is more difficult to introduce and remove, and 
the employment of wire sutures is to be deprecated, as the 
sharp ends irrJtale the tender and swollen tissues. A piece of 
wet lint should be twisted round the penis, leaving the urethra 
uncovered, and this may be conveniently kept on with a nar- 
row strip of plaster, the ends of which being affixed to the ab- 
domen will support the iienis. In cases where the prepuce of 
a child is only contracted and not too long, a cure can be 
effected by rapidly dilating the orifice with a pair of common 
dressing or polypus forceps. The prepuce should then be 
drawn back and kept so with water-dressing for a couple of 
days, when it may be allowed to resume its usual position. 

Ihpplng a Hydrocele. — Before operating, even under orders, 
the house surgeon should make sure of his diagnosis by esam- 
ining the scrotum with a candle, so as to observe the translu- 
cency of the contained fluid. This may be conveniently done 
by using a stethoscope or any other tube to look through, 
when the red glare will be at once perceived at the end of the 
tube, and the lallacy sometimes caused by the light showing 
through the fingers will be avoided. 

Ip tapping a hydrocele it is convenient to sit in front of the 
standing patient, and having grasped the scrotum with the 
left hand, to ascertain with the right that the testis is not 
accidentally in front of the fluid. The trocar and eanula 
may then be plunged boldly in with an upward direction, a 
point iu the skin being chosen as free from veins as may be. 
The fluid being drawn off, a little collodium or a piece of 
plaster may be put over the puncture. In injecting a hydro- 
cele, a syringe holding two drachms of the tiiiclura or liquor 
iodi should be employed, and the scrotum should be well ma- 
nipulated after the injection, so as to bring the fluid in contact 
the whole of the serous surface. 
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Ingrowing Toe-nail. — This painftil affection is best treated 
by the removal of a narrow strip of the nail, never the entire 
nail, with the scissors. Local or general anaesthesia having 
been induced (the nitrous-oxide gas being especially useful for 
this and other short operations), the operator thrusts the nar- 
row blade of a pair of angular surgical scissors beneath the 
nail near the side affected. This is forced completely up to 
the matrix and made to divide the nail, when the piece thus 
cut off is grasped with a pair of torsion forceps as near the 
root as possible and twisted out. In long-standing cases of this 
affection the nail has become so softened by the constant dis- 
charge that it is apt to break away and leave the root of the 
piece cut off in situ. The success of the operation depends 
however upon the evulsion of the entire depth of the nail, and 
an examination of the ragged edge of the piece removed will 
show how futile any less radical proceeding would be. In the 
rare cases of both sides of the nail growing in, a slip should be 
taken from each side, but the central portion should always 
be left intact. A little cotton-wool introduced by the side of the 
nail forms the best dressing at the time of the operation, and 
may be afterwards moistened with a stimulating lotion (sul- 
phate of zinc or copper, two grains to the ounce of water). 

Seton. — If only a single or double thread is to be intro- 
duced, the common needle will answer every purpose; but if a 
larger seton is required, the seton lancet may be used, or an 
ordinary bistoury and probe. The skin having been pinched 
up with the finger and thumb, the bistoury is thrust through 
the fold, and the probe carrying the seton is passed by its 
side ; the bistoury having then been removed, the seton can 
be drawn through and detached from the probe, when the ends 
should be fastened together to prevent its slipping out una- 
wares. 

When putting a seton into the temple (in eye affections) 
with an ordinary needle, the skin should be drawn up by the 




iirs scattered on it, rather tbao by piuchiug, or the temporal 
Isitery may be tranefixed. 

Issue. — When aa issue is to be made with the pota«sa fusa, 
a piece of leather plaster should be laid over the part, a hole 
having beeu cut at the point where the issue is to be formed. 

tA small piece of the potash is then to be placed upon the skin, 
and secured in its position by a piece of strapping over it; and 
in a few hours, when it has done its work, the strapping is to 
be removed, and the part carefully cleansed with vinegar and 
water, to prevent any portion of the caustic from passing be- 
■yood the intended boundary. If it Ls desired to maintain the 
disuhai^e, a pea, or better, a large glass bead, may be fastened 
on to the ulcerated surface with plaster, and may, in addition, 
be smeared with savine ointment. 
Capping. — This operation requires a good deal of nicety in 
ita performance, and is by no means so easy as it would ap- 
pear. If the ordinary glass cups are used, it will be necessary 
to exhaust the air by means of the dame of the spirit-torcb, or, 
as preferred by some surgeons, by inserting pieces of paper or 
cotton-wool dipped in spirit, and then setting them on fire in 
the cup itself. Whichever method is employed, t«re must be 
taken nut to heat the glass too much, or the patient's skin will 
be scorched. When the cups are fitted with a little exhaust- 
ing syringe, the operation, though more tedious, is more easily 
performed. 

Whether tlie cupping is to be "dry" or "wet" the surface 
of the body should be sponged with warm water prior to the 
operation, and the cup^ be placed in a basin of boiling water 
before being used. The torch being then held beneath the 
cup, so that the flame enters it without touching the glass, 
the air becomes rarefied, and the cup should be immediately 
applied to the skin, and gently pressed on to it so that the 
surface may lit closely to its edges. 

When the skin has risen well within the cup, it may be de- 
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tached by introducing the nail beneath its edge, and the opera- 
tion of dry cupping is completed. The scarificator used in wet 
cupping should be kept scrupulously clean and its blades very 
sharp, and before coraniencing the operation they must be 
graduated to suit the thickness of the patient's skin, which can 
be best ascertained by pinching up a small piece between the 
finger and thumb. Care must be taken, in the case of a fat 
patient, not to set the blades too deeply, or they will cut 
through the skin and let the little pellets of fat protrude, and 
effectually arrest the flow of blood. In using the scarificator, 
it must be pressed carefully against the skin, or it may slip 
and make very irregular incisions, and the freshly exhausted 
cup must be applied immediately over the cuts. Each time 
the cup is removed, with its contained blood, the surface should 
be wiped with a warm sponge, that all coagula may be re- 
moved from the incisions before it is replaced ; and the cups 
should be plunged into hot water. A piece of dry lint, with 
a turn of bandage, will control all further bleeding when a 
sufficient quantity of blood has been abstracted. In cupping 
on the temple, after the cup is fixed, the lower edge should be 
a little elevated so as to take off' pressure from the temporal 
artery beneath, or no blood will be obtained. 

Application of Nitric Acid. — This will be necessary, occa- 
sionally, to arrest the progress of sloughing in important tis- 
sues. In order to render the application effectual, the part 
must be thoroughly dried ; and since the destruction of tissues 
is necessarily painful, it will be well in severe cases to ad- 
minister chloroform prior to the operation. The nitric acid 
should be the strongest fuming acid, and may be most con- 
veniently applied on a piece of firewood, cut to a suitable point, 
this being preferable to the glass rod or brush. The acid should 
be applied freely around the margin of the slough, and should 
involve a line of healthy tissue beyond the disease ; for, unless 
tliis is done, the sloughing action will very probably recur. 






SUBCUTANEOUS INJECTION — VACCINATION. 



A poultice, aud especially the charcoal poultice, when the 
surface ia extensive, forms the best after-treatment. 

Stibetititneotw Ijijentloii. — This method of ad mi d is te ring seda- 
tives is often of the greatest utility. It eonsLsts in injecting 
from three to six drops of a sedative solution into the subcu- 
taneous tissues by means of a small syringe fitted with a hol- 
low needle. The syringe made with an ordinary pist«n is pref- 
erable to that fitted with a sorew, and care mus^t be taken 
that the needle is both pervious and sharp. The gold needles 
originally supplied soon become bluuted. and those made, as 
suggested by Dr. Buxzard, with solid steel points and a lateral 
opening, are far better. The solution should be concentrated 
so that the required dose may be contained in not more than 
.five or six drops, and should be of neutral reaction, or it is 
Kable to produce abscess. The solution for hypodermic injec- 
tion of the British Pharmacopreia contains one grain in twelve 
The skin of the arm (or painful spot if preferred) 
iched up with the finger and thumb, the point of the 
to be thrust boldly into the subcutaneous tissue 
Ilel to, and not across the ibid, which should be released 
before the fluid is injected. The aperture made is bo 
le that the Quid cannot esca|)e, and ordinarily it gives no 
{fhrther trouble. 

Viteeinafion. — This operation may be performed either by 
jnaking punctures, or by abrading the skin by scratching it. 
~ n ordinary lancet is the simplest instrument for the purpose, 
a lancet with a small hollow in it, or Spratley's vaccina- 
tor, may be employed for the punctures, aud the little pronged 
ratching instrument for scoring the skin, if preferred. The 
OBitiun usually chosen for vaccination is as near the insertion 
f the deltoid as may be, on the left, or both, arms. The punc- 
s [three or four in number) are best made from above, so 
Et&at the lymph may gravitate into them, and should not draw 
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more than a trace of blood ; they should not be made so close 
together as to cause the resulting vesicles to become confluent 

The vaccine lymph is best taken from the fully formed 
vesicle of a healthy child at the time, but may be preserved on 
ivory points, between glasses, or better, in glass tubes. If 
points are used, they should be moistened with the breath 
before being inserted into the punctures, in which they may be 
left some minutes. If glasses are used, the lymph must be 
moistened before it is taken up with the lancet ; and if tubes 
are employed, the extremities are to be broken off and the 
lymph is to be gently blown on to the lancet. 

As capillary tubes are now very generally and successfully 
employed for the preservation of vaccine lymph, the following 
directions relating to them are extracted from Dr. Husband's 
report to the Privy Council (1860) : 

" The tube employed is simple, straight, cylindrical, open at 
both sides, and of such dimensions as to fulfil the following 
conditions, upon which it will be found that its peculiar value, 
as a means for preserving lymph for future every-day use, 
essentially depends. It must be — 

" 1. In the first place, of such tenuity that it can be sealed 
instantaneously at the flame of a candle. 

" 2. In the second place, large enough to contain as much 
lymph as is sufficient for one vaccination. 

*•' 3. In the third place, long enough to admit of both ends 
being sealed hermetically without subjecting the charge to the 
heat of the flame. 

"4. And, in the fourth place, of such strength as not to 
break easily in the mere handling. 

" Thus the average length is from 2| to 3 inches, the di- 
ameter 2V 0^ *^ inch, and the thickness of wall y-J-^ of an 
inch, 

" Having thus described the instrument itself, I come now 
to the mode of using it. 

"The vesicles having been opened with a lancet in the 
usual way, the tube, held in a position more or less inclined 
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to the horizontal, is charged by applying one end of it (the 
straight end, if they he not botli straight) to the exudiog 
lymph, which enters immediately by the force of capillary 
attraction. Allow aa much to enter as will occupy from about 
oDe-seventh to ooe-half the length of the tube, according as 
its capacity is greater or less. As a genei-al rule each tube 
should not be charged with more than will suffice for one vac- 
lation. 
It is now to he sealed in one or other of the following 



" Either, first, make the lymph gravitate towards the middle 
by holding the tube vertically and giving it a few slight shocks 
by striking the wrist on the arm or table; then seal the end 
by which the lymph entered by applying it to the surface of 
the flame of a candle, or any similar flame- It melts over 
and is scaled immediately. 

"Proceed with the other end in the same way, but first 
plunge it suddenly, say half an inch, into the flame, and as 
quickly withdraw it till it touches the surface, and hold it 
there till it too melts over. It is necessary to plunge it first 
into the flame, for this reason, that if it be once applied to the 
external surface of the flame it melts over, no doubt, and is 
sealed; but before you have time to complete the process, and 
while the glass is still soft, the contained air expands with the 
heat, and forma a minute bulb, which either gives way on the 
instant, rendering it necessary for you to break off the end 
and commence anew, or, what is still worse, remains entire for 
the time, only to break afterwards, in consequence of its ex- 
treme tenuity of wall, by the lightest touch. Mr. Ceely has 
suggested that while this precaution is necessary for the reason 
staled, it serves also to expel a portion of air, and so leaves 
lees ail- to be sealed up along with the fluid lymph. 

"Or else, secondly, the charge having entered, hold the 
tube with the finger and thumb, covering the inner extremity 
of the column of lymph and protecting it from the heat, and 
draw nearly the whole of the empty portion through the flame, 
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SO as to rarefy the contained air, and in withdrawing it seal 
the further extremity. The column now passes quickly along 
toward the middle of the tube as the contained air cools, and 
you complete the process by sealing, lastly, the orifice by which 
it entered. 

" This latter method answers especially well when the tube 
is below the average size, or has the form in which the open- 
ing is so minute that it seals over in the merest fraction of a 
second. 

" It should be observed, that in no case is a tube to be laid 
down until the lymph has been made to pass towards the 
middle of it, for the fluid concretes quickly about the orifice, 
and you cannot afterwards detach it without diflSculty; but if 
it be at once made to pass away from the orifice by holding 
the tube vertically, you may lay the charge down and take 
half a dozen or more in the same way before sealing them ; 
only if you delay the sealing process too long, more than five 
or ten minutes perhaps (a delay which need never happen), 
the lymph within the tube is apt from evaporation to be- 
come adherent, especially if it be more than ordinarily viscid, 
and it cannot afterwards be blown out when you come to 
use it. 

" If the lymph do not exude freely, the tube may require to 
be drawn several times more or less obliquely across the sur- 
face of the vesicle or cluster of vesicles until a sufiScient charge 
has entered ; but generally if the exudation be copious, and a 
drop of some size has formed before you begin to take your 
supply, the orifice of the tube need not, indeed, ought not, to 
touch the surface, but is merely to be dipped into the clear 
fluid; and one may commonly, in this manner, from one 
infant's arm charge five or six tubes in almost as naany 
seconds with perfectly pure and limpid lymph, which shall 
contain neither epithelial scales nor pus-globules nor blood- 
disks, and therefore be, so far, in the best possible condition 
for preservation." 
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OPERATING THEATRE — TRBATMBST AFTER OPERA- 
TION'S — A N^STHBTICS. 



Operating Tkeatre.^-The position which the house anrgeon 
occupies in the operating theatre varies very considerably in 
different hospitals. In some the colleagues of the operating 
Burgeon alone assist, and the house surgeon's duty is confined 
to handing isstriimcnte and sponges; in others, the houss sur- 
geon administers chloroform; while in a comparatively small 
number, the operating surgeon depends upon his house surgeou 
aud dressers for all ordinary assistance, and only asks the aid 
of one of his colleagues in cases of difficulty. 

Believing the latter practice to be the best for all parties, 
including the patient, the author will confine these remarks to 
that arrangement. 

The house surgeon should take care that the patient who is 
to be operated upon under chloroform does not take any solid 
food for at least four hours before the hour of operation, 
although in the case of feeble patients the administration of 
stimulants may be advisable within a much shorter time. 
The theatre and passages should be thoroughly warmed, and 
the patient carefully wrapped up while being conveyed to the 
theatre, lest cold should be taken at this critical moment. 

All the instruments which can by possibility be required in 
the operation should be laid out on a suitable table or tray, 
and be covered with a cloth; needles, ready threaded, should 
be stuck into some convenient cushion, so that they may not 
get entangled; and strips of plaster, lint, and bandages should 
be prepared, suitable for the expected operation. Hot and 
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cold water are mattei's of course in an operating theatre; but 
the house surgeon should take care to have the means for 
heating a cautery at hand, whenever that instrument may 
possibly be required. It is well, also, to have a little wine or 
brandy and some smelling salts within reach, in case of sudden 
emergency, as well as an electro-magnetic machine, which 
takes up very little room. 

The operating-table should have a folded blanket upon it, 
and a pillow or two. A piece of mackintosh cloth should be 
placed over the part of the table at which the haemorrhage 
will occur, and in addition a piece of " red cloth " over the 
mackintosh will be useful in soaking up the blood, while a 
tray of sawdust should be placed below to prevent drippings 
upon the floor. Everything should be perfectly ready before 
the p^,tient is brought in, so that the inhalation of chloroform 
may be begun at once, if it has not already been administered 
in an adjoining room. A dresser should stand on each side 
of the patient while he is taking chloroform, to restrain his 
sometimes violent contortions. 

The best position for the house surgeon is, as a rule, opposite 
the operating surgeon, and he should have loosely noosed in 
his button-hole a sufficient number of ligatures, not less than 
sixteen inches in length. One dresser should take charge of 
the instruments, and should be instructed as to the order in 
which they will be wanted ; and others will be required to 
hold the patient, to sponge, etc. 

The sponges should be fine and soft, and scrupulously clean. 
They must never be used for any other purpose than that they 
are intended for, and particularly should not be employed to 
wipe up blood from the floor of the operating theatre. The 
sponges should be kept moist, but thoroughly squeezed out, so 
that they may be ready to absorb the blood directly they are 
placed upon a wound. Nothing can be more annoying to the 
operator than to have the wound filled with water by a care- 
less assistant. 
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Emtureh's melh'>d of obviating hremnrrhage has of late come 
iuto general use, aod may be advautageoualy employed ia 
most i)]:)eratioiia oa the limbs. It consists^in blanchiug the 
limbs to be operated on by carefully bandaging it from belotr 
upwards with a strong elastic webbing. This should be carried 
up from the toes or fingers without any " turns," and should 
be made to cover the limb completely for some distance above 
the seat of operation. The elastic cord is next made to en- 
circle the limb two or thKe times close above the bandage, 
nhich is then unwound, leaving the surface of the limb pale 
and the bloodvessels empty. 

It is unnecessary to pull the encircling cord very tight, and 
there is a danger of damaging the large nerves of the arm if 
this is done. In the case of collections of pus in a limb or 
joint it will be nnadvisable to apply the elastic bandage very 
firmly for fear of bursting the wall of the abscess, and forcing 
the matter among the tissues, and the same caution applies to 
cases of morbid growths of various kinds. 

Esmarch's bloodless method dispenses with the necessity fur 
an ordinary tourniquet in cases of amputation, but one should 
a,lways be at hand for fear of any accidental failure of the 
elastic cord. 

The patient being under the influence of ether or chloro- 
form, the part to be operated on is to be exposed, while the 
rest of the body and the clothes of the patient should be care- 
fully protected with red cloths. The house suigeon will be 
reatly to sponge, hold back flaps, etc., as directed, and finally, 
if required, to tie the ligatures upon the vessels as the surgeon 
takes theiu up. (See p. 48.) 

It is well worth the bouse surgeon's while to practice tying 
ligatures privately, that he may commit no blunder in public. 
Since every drop of blood is of importance, the house surgeon ' 
and other aasisUinta should be on the alert to arrest at once 
the stream of blood from a divided vessel by placing a finger 
or sponge upon it, care being of course taken not to obstruct 
the progress of the operation by such measures. In the ( 
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of operations for hare-lip, cancer of the lower lip, etc., the 
haemorrhage will be more readily controlled by compressing 
the whole thickness of the lip between the finger and thumb 
than by any other method. It is always to be borne in mind 
that the convenience of the students and others in the theatre 
should be consulted as far as possible, and the assistants should 
therefore be careful not to stand in the way, and to obscure 
the view as little as possible with their hands and sponges. 

The assistant to whom the office^of holding a limb about to 
be removed by amputation is delegated, must be especially 
careful to have a firm grasp of it by means of a towel or band- 
age wrapped around the part ; and should then draw the limb 
horizontally away from the body, and never either up or 
down, while the saw is being applied, since, if he neglect this 
rule, either the saw will become locked, or the bone will be 
splintered. 

The operation being concluded, the house surgeon should 
carefully sponge away all traces of blood, etc., from the 
patient's body, and as far as possible from the clothes if they 
are besmeared, and should then see that the patient is care- 
fully removed to bed. 

The readiest way to remove a patient is to place on the 
table beneath him a canvas stretcher, into the sides of which 
poles can be slipped, with iron cross-bars to keep them apart. 
The bearers should not keep step in carrying a patient, for if 
thoy do he will be swung to and fro at each step. This rule 
applies also to the conveyance of wounded or injured persons 
to an hospital or on the field of battle, when, if there are four 
bearers, the front and rear men of opposite sides only should 
keep step. A stretcher should never be raised to the shoulders 
of the bearers, unless the patient is eflfectually secured by 
straps, and the bearers are all of one height. 

Patient's Bed. — While the patient is in the operating theatre, 
his bed should be prepared for his reception according to the 
nature of the case. In any case of severe operation, when the 
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patient will be confined to bed for some time, a " Jraw-sheet," 
i. e., a sheet fi>lded so as to be about a yard wide, should be 
laid over the ordinary sheet, and across the bed where the 
pelvis will lie; one end of this beiag tucked in and tlie other 
I rolled up on the opposite side of the bed, a fresh portion of it 
■ can be drawn underneath the patient when required, with 
y little trouble. Wheu the operation involves the urinary 
3, etc., it is well to place a mackintosh cloth beneath the 
sheet ; aud a large sponge should be placed to souk up 
rine in cases of lithotomy, etc. A draw-sheet, and in 
cases a mackiutosh cloth, should be placed under the 
a which the operation has been performed, and care 
""ehould be taken to support stumps with suitable pillows, which 
should be covered with some waterproof material. The weight 
of the bed-clothes should be kept olf the wounded part by a 
suitable "cradle," a very good substitute for which can on an 
emergency be improvised out of an old hat-box split opeD and 
stretched over a patient. Care must be taken, however, that 
the rest of the patient's body is not chilled by the action of 
the cradle, which can be obviated by the use of flannel or u 
hot bottle. 

Treatment after OperahoiM.— Although the operating surgeon 
may give some general directions with regard to the after- 
treatment of operation cases, the supervision of them will tall 
principally upon the house sui^eon. The patient, particula,rly 
if not quite recovered from the cifects of the amesthetic, should 
not be raised too much into a sitting posture when placed io 
bed, and this rule must be observed for many hours in cases 
where much blood has been lost, Sitkness is un fortunately a 
very common sequela of chloroform, and may produce alarm- 
ing exhauetian if not checked at an early date. Ice, braady 
and soda-water, and small doses of effervescing medicine, are 
the best remedies ; but if these do not succeed, five minims of 
dilute hydrocyanic acid in effervescence, or a drop of creasote 
in a pill, will oAen do good, together wi^b counter-irritation 




142 TREATMENT AFTER OPERATIONS. 

to the region of the stomach. In obstinate vomiting, drop 
doses of iixjcacuanha wine repeated every half hour will often 
prove satisfactory when other remedies have failed. 

Stimulants may be needed from the first in very bad eases, 
but it is a great mistake to worry the stomach unnecessarily 
with them, and so perhaps induce sickness. They should be 
given in small doses frequently, rather than in larger quanti- 
ties at longer intervals — thus one or two drachms of brandy 
every hour give better results than half an ounce every two 
hours. The pulse will be the great guide in the treatment, 
and should that begin to lose power, stimulants must be had 
recourse to without delay, and at the same time care should 
be taken that the proper heat of the body is maintained. 

Opium in some form will probably be required after an 
operation, and here again better results will be obtained, es- 
pecially with children, by giving one or more drops of lauda- 
num every ten minutes until the pain is lulled than* by one 
large dose which may induce vomiting. The subcutaneous 
method of administering morphia is an extremely convenient 
mode of giving relief, but the patient must not be allowed to 
get into the habit of taking that drug unless the peculiar nature 
of the case requires its administration. Night draughts, to be 
of service, should be administered not later 'than 8 p.m., but 
their general use should be discountenanced. A patient who 
has already taken opium, but cannot get to rest from the pain 
of an operation, etc., may sometimes be lulled at once by a 
few whiffs of chloroform, and may sleep for hours, but the ad- 
ministration of this drug must never be intrusted to a nurse. 
The chloral hydrate may be advantageously substituted for 
opium and its preparations in many cases of simple sleepless- 
ness. 

The amount of appetite after severe operations varies very 
considerably with different patients, some being able to resume 
their ordinary diet with relish on the day after operation, 
while others require milk diet, beef tea, etc., for days together. 
It is of course impossible to coerce the appetite of a delicate 
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patient; hut the sooner he can he iniluced to resume meat 

and other nourishing food, and dispense with "slops," the 



wAntUi^iie Iheagings. — Several attempts have of late been 
Wde to modify the suppuration of wounds by the application 
f various chemical agents immediately after an operation. 
3 old-fashioned Friar's Balsam (Tinct. Benzoin! Co.), was 
me of the earliest nsett applications of the kind, and is, no 
loubt, of service in contused and lacerated wounds. A solu- 
nOD of chloride of ainc, from twenty to forty grains to the 
1 strength, has been strongly reconiioeuded by Mr. 
Campbell de Moi^'an for the purpose, and so also the acidum 
aulphurosum (B. P.) either pure or diluted. 

Professor Lister, of Edinburgh, who is a strong upholder of 
the view that organisms floating in the air are the causes of 
Buppuratiuu, has been experimenting extensively with carbolic 
acid as an antiseptic, and the following method is the one 
which, according to hi? latest publications, he pursues, though 
the method of proceeding appears to be capable of almost end- 
less modifications. 

In the case of compound fractures, a strong watery solution 
of carbolic acid (one part of the crystals to twenty of water), 
or in the ease of recent o]>erations, a solution of half that 
Streugtb, is to be injected into tlie wouud, and thoroughly 
squeezed into its recesses. This may be repeated more than 
once in the case of complicated wounds {e. g., fractures into 
joints), and the liquid having been squeezed out, and the skin 
in the vicinity well washed with the lotiou by means of a 
spray-prodncer, a covering of prepared gauze, the under sur- 
face of which is carefully wetted with the carbolic lotion from 
the spray-producer, is to be wrapped round the limb, and to , 
extend to four inches both above aud below the wound. The 
antiseptic gauze, which contains in its fibres carbolic acid 
stored up in common resin, ia to be in eight layers, witii a sheet of 
some trustworthy impermeable tissue placed beneath the outer- 
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most layer to prevent the discharge from soaking directly 
through the dressing, for if it did so a copious elBTusion might 
wash out the antiseptic from the part immediately over the 
wound and putrefy within twenty-four hours. The most dura- 
ble and therefore most reliable material for the purpijse, con- 
sistent with the requisite lightness, is a fine cotton cloth with 
a thin layer of caoutchouc on one side, known in the shops as 
hat lining or thinnest mackintosh. This, if of good quality, 
may be used for the same case for WQ^ks together. But, un- 
less particular care is taken with its manufacture, the caout- 
chouc layer tends to adhere in the folds which it acquires from 
the various altered positions of the dressing, and portions of it 
may then be torn off when the folds are straightened out, thus 
•destroying the essential property of impermeability ; and if the 
mackintosh be still used in that condition, entire failure of the 
dressing may result. If sutures are required, antiseptic ones 
are recommended by Mr. Lister, composed of silk steeped in 
a mixture of melted beeswax with a tenth part of carbolic 
acid, and a drainage-tube is to be inserted to secure an exit 
for discharge. 

The antiseptic dressings are to be changed on the next day 
with the following precautions. A stream of watery solution 
of carbolic acid (one to forty) is thrown beneath the gauze 
whilst it is being removed, and is then made to play upou the 
wound till a piece of calico soaked with. the same lotion has 
been placed upon it by an assistant, as a temporary security 
until the dressing, is reapplied. Any examination of the 
wound that may be desired, can be made whilst the solution 
is being played over it. 

The subsequent dressings of a granulating wound differ from 
the first in the application of a layer of material, designed to 
protect it from the stimulating and irritating influence of the 
carbolic acid in the dressing. Mr. Lister employs for this pur- 
pose oiled silk brushed over with a mixture of one part of 
dextrin, two parts of powdered starch, and sixteen parts of 
cold watery solution of carbolic acid (one to twenty). The 
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oited silk tbua prepared is dipped id a watery solutiou of the 
acid, and then iippUe<l to tlie wound itself, beneatli the car- 
bolic acid dressing, which ia to be arranged as before with a 
cloth at its margina to absorb any discharge. The intervals 
between the dressings should be regulated by the amount of 
this discharge, for the more copious it is, the sooner does it 
exhaust the carbolic acid in the gauKC. The resin will retain 
eoough carbolic acid for twenty-four hours however free the 
discharge may be, and if the stain on tbe cloths is slight, the 
gauze may be safely left for two days, and if there be hardly 
any, the dressings need not be changed Ibr a week. 

The following is given by Mr. Lister* as an example of "a 
compound dressing, which, from the frequency of the eases re- 
quiring it, is the most important of all, viz., that used after 
removing the mamma. It consists of two pieces of folded 
gauze and mackintosh, a posterior and an anterior one. The 
posterior portion is about half a yard square, and reaches 
vertically from above the acromion to a little below the elbow, 
and transversely from the spine to the arm, which it envelops 
as it lies beside the chest, thus forming a complete autiwptic 
basis for the region of the shoulder, aud effectually guarding 
against what would otherwise be most difficult to avoid, the 
extension of putrefaction from the bedding through the axilla 
into the outer angle of the wound. The anterior dressing, 
though not so broad as the posterior one, is of about equal 
length, so that when applied to the chest it may reach from 
Bome iuches beyond the anterior angle of the wound to the 
posterior dressing, which it joins below the back of the axilla ; 
and here it Is that it is needful to have the mackintosh well 
covered in among the folds of the gauze. The infra-axillary 
region being the part where the chief discharge occurs, it is of 
the utmost importance that the outer part of the anterior 



* On recent improvoments in the details of Antispptiu Surgery, by 
jeph LiBter, F.R.S. Lanuet, March, 1875; see also olia|itor con- 
ribuled to Swain's " Surgical Eraergenuies " (Churcliill, 1874). 
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dressing be maintained well in apposition with the skin, and 
this is insured by stuffing a substantial mass of gauze irregu- 
larly packed together between the patient's side covered by 
the dressing and the lower part of the arm. This additional 
mass of gauze has the further advantages that it serves as a 
supplementary antiseptic material to absorb the discharge, and 
that it prevents the arm from being closely pressed to the 
side — a position which, besides being irksome to the patient, 
would entail the serious evil of interference with free drainage 
from the outer angle of the wound. In order to prevent the 
occurrence of bed-sore over the internal condyle a wisp of 
gauze, twisted and rolled together in the form of a ring, is 
placed beneath the elbow so as to receive the bony prominence 
in its hollow. The whole dressing is secured in position by 
suitable turns of a gauze bandage, which is extremely conve- 
nient on account of its lightness, and also from the circum- 
stance that the slight adhesiveness of the material with which 
it is charged checks the tendency of one turn to slip upon 
another, so that it is more secure than a common cotton roller, 
besides the advantage that it increases the antiseptic efficacy 
of the dressing. But, on account of its loose texture, it cannot 
be properly fixed by ordinary pins, which would be liable to 
shift their position in it. Those called safety-pins, made on 
the principle of a brooch, should therefore always be em- 
ployed ; for there are cases in which the slipping of a single 
pin might, by allowing the dressing to shift its place, endanger 
the life of a patient. 

First Dressing after Operations, — In most cases the dressings 
applied in the operating theatre may be left untouched until 
the second or third day, though this will vary with the heat of 
the weather and the amount of discharge upon them ; for if 
the dressings become offensive at an early date, they should be 
changed without delay, to avoid all risk from decomposing 
matters in the neighborhood of the wound. 

The practice with regard to first dressings varies in different 
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hoBpitak, some surgeons preferring to superintend the opera- 
tion themselves, while others are content to inspect the wouud 
after it haa been prepared by the house surgeon. In either 
case, everything that can be wanted should be »t hnnd, so that 
the wound may not be uncovered longer than is absolutely 
necessary. Then, the (Mttieiit lying in a comfortable attitude, 
and supposing the case to be one of amputation, the dresser 
should gently slip his fingers beneath the limb, aud raise the 
stump from tbe pillow on which it is placed. This is often the 
most painful moment for thepatient, and great gentleness must 
be practiced, aud care taken to avoid shaking the stump, which 
must, however, be grasped tolerably firmly to prevent its being 
"jerked " by the involuntary spasm of the muscles. As soon 
as the stump is raised, the pillow and draw-sheet should be 
removed in order that tbey may be cleansed or renewed, and 
the house surgeon is then carefully to remove the dressings. 
If a bandage has been applied, it must be cut with ibe scissors, 
and removed in pieces; and the dressings beneath, which, if 
originally wet, will have probably become dry and hard with 
clotted blood, must then be soaked with warm water, which 
should be allowed to trickle over them from a sponge into a 
basin beneath. With a pair of forceps the dressings are next 
to be withdrawn strip by strip, and while removing those in 
immediate contact with the edges of the wound care must be 
taken not to drag it open, which accident is best avoided by 
lifting the two estremities of the strip of lint at the same time, 
and so making traction towards, instead of away I'rom, the 
margins of the incisions. 

Any strips of plaster or sutures which may have been ap- 
plied to the wound are best left untouched at the first dressing, 
and all that need be done is to cleanse the edges of any dis- 
charge which may have accumulated upon them, and to apply 
fresh clean dressings. These will be water-dressing, or oint- 
ment, according to (he fancy of the surgeon, the former being 
tbe cleaner and pleasanter, and the latter having a lesser ten- 
dency to adhere to the edges of tbe wound. Bome surgeous 
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^^^B Dontent tfaeniselre wilb laTinf; a i&rge piece of wel lint over 

^^^1 the (tump, vhiA r*a tie curtrrtil iritli & piece of uil-siik and 

^^^r ^ wetted oer&Eionsl] V by the nurse ; oihefs prefer to apply the 

I dreaiDg in ^rip^, £o sj to support the stump, and iben to put 

oil-silk and a bandage over it. In order to accootplbh thifi, 

I the strips of «et lint Ehoald be two indies wide, and loug 

eoon^fa to mtcb m% inches ap on both aspects of the limb. 

With one hand the hou^e eurgeoii places a strip beoeatb tbe 

limb and hotd« it there, while with the other tbe end Ls brought 

Dp over the face of the etump and is laid upon the front of the 

limb. Tbe moisture will give the lint sufficient hold to keep 

itf place, while another strip is applied in the same oianaer to 

one side of it, but slightly overlapping, and the third upon the 

other side in tbe same way. When the slump is sufficiently 

covered, a long strip of lint carried circularly over tbe ends of 

I the other pieces will keep them in positiun, as shown in Fig, 

27. Great care must be taken not to disturb tbe ligatures, 
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and particularly the one on the main vessel, which sbon ^rf 
have been distinguished by a knot tied in it. These ehould M)e 
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carefully separated from the dressings if they should happen 
to adhere to them, and may be eonveniently wrapped in a 
piece of lint spread with cerate, which will preveiit their again 
becoming fixed to the gurraunding parts. 

In subsequeut dressings the proceedings may be a little 
varie<i ; thus, the strips of adhesive plaster will require renew- 
ing, and the same precautions most be taken in removing them 
as in the case of the strips of lint. Gentle pressure will prob- 
ably be required to prevent matter from "pocketing" in the 
flaps, and the sutures may be removed as soon as they cease to 
be required to hold the edges together, or earlier if they begin 
to ulcerate through the skin, their place being supplied by 
straps of plaster and judicious bniidagiug. The ligatures 
should never be pulled upon unless it is evident, from the lapse 
of time, that they must have become detached from the vessel 
and are simply lying in the wound, and even then great care 
must be taken of the ligature upon the main vessel. 



g Slumps.- — The method of slinging, so useful in the 
treatment of fractures, has beeu adopted with very good effect 




in St, Barlholomew's Hospital in the case of stumps after am- 
putation. The plan is shown in Fig, 28, and consists in sup- 
porting the stump in a small linen hammock, slung from a 
cradle with india-rubber cord or tubing. The linen has a 
broad hem at each border, in which is placed a strip of wood. 
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perforated with a hole near each end, and the india-rubber 
cord is passed from one hole to the other, across the top of the 
cradle, and through the holes on the opposite side ; and lastly, 
IS brought over the cradle to the starting-point, where it is 
firmly tied. Or two separate pieces of india-rubber cord may 
be used, as in the illustration (from a sketch by Mr. Eck). 
The advantages claimed for this proceeding are, that it en- 
tirely obviates the distressing startings to which stumps are 
liable, and that it allows the patient to move more freely than 
if the stump is laid on a pillow.* 

Bed-sores. — Of all the annoying complications of surgical 
cases, bed-sores are the worst. The greatest care must be 
taken to prevent their formation, since, if the skin is onoe 
broken, it is a matter of the greatest difficulty to induce it to 
heal again so long as the patient occupies the recumbent posi- 
tion. 

The slightest tenderness over the sacrum or hips should re- 
ceive, therefore, immediate attention, and various applications 
have been suggested for the relief of the complaint. Equal 
parts of olive oil and brandy, gently rubbed with the palm of 
the hand over the tender spot for five minutes twice a day, 
will be found efficacious in rendering the skin tough and less 
sensitive to pressure. Collodion painted over the part is a 
useful application, and some surgeons prefer to cover the ten- 
der spot with amadou plaster, so as to form a cushion over it. 
A water-pillow under the pelvis of the patient forms a most 
valuable addition to either of the above modes of treatment,, 
and an old or emaciated patient, whom it will be necessary 
keep in the recumbent position for any length of time, shouldE^ Mid 
be furnished with a water-pillow from the first, so that aL^^^aii 
risks may be avoided. 

Paralytic cases require not merely a water-pillow, but a 

water-bed, since they are liable to bed-sores on all parts of tbi^^be 



* See Med. Times and Gazette, April 29, 1866. 
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body, and even with this anJ all other applications it ia iin- 
piMsihle ill all cases to prevent sores formiug. 

When the skiu has unfortunately given way, the best appU- 
catioD will be found to be a linseed-meal poultice, spi-ead to 
the thickness of at least an inch, so that it may form a sort of 
cushiou as well as a moist application. Mr. Hilton speaks 
highly also of the application of oiled lint covered with cotton- 
wool. As Htou as the sloughs have come away, stimulatiag 
dreaaings, e. g., the ling, reshve, may be applied under the 
poultice, which should be left for the sake of its softness and 
warmlh, and when a healthy granulating surface has been 
produced, which will seldom be the case until the patient's 
health is so far amended that he is able to sit up, the htio 
rwira, or some other similar stimulant, will be the best treat- 
ment. 

The Adminulration of Chloroform. — Since the house surgeon 
will frequently have to administer chloroform, or at least be 
responsible for its administration by others, it will be well to 
mention a few points of importance in connection with the 

In the first place, as to the class of patients to whom chlo- 
roform should be administered. There seems to be every rca- 
BOD for believing, with the late Dr. Snow, that if a patient be 
in a state to undergo an operation at-all, there need be no bar ' 
to the administration of chloroform on the score of diseased 
heart, etc., although, of course, where that condition is known 
to ^xist, it will be a reason for the exercise of additional cau- 
tion. Whenever possible, care should be taken that the pa- 
tient does not eat solid food for three or four hours prior to 
the operation, since the neglect of this precaution may entail 
mure serious results than tlie troublesome vomiting and nausea ; 
there being good ground for believing that in the presence of 
a distended stomach, the heart is more liable to the frightful 
accident of paralysis from the local action of chlorofom. At 
the same time it is a great mistake for a patient to become 
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exhausted fi'om watit of food before an oj^ration, and LliU 
too otlen the ca^e in hospitals, where the brealffaat hour ii 
Beven or eight, and the operation may not be performeii till 
two or three o'clock. It is a good practice to give a patient 
glaae of wine a short time before chloroform is aduiDistem 
and this tends to decrease the liability to sickness, as well * 
the great danger of fainting. 

Mr. Clover believea that the presence of alcohol i 
stomach when the breathing has been arrested by chlorofonn, 
adds more to the danger of making the coma persistent than, 
it takes from the danger of the heart failing, and he urges 
that iu uU cases where stimulants are given before anscsthetiot,, 
time should be allowed for their being entirely absorbed froU 
the stomach. 

Although chloroform may be satisfactorily administered oB 
a handkerchief, tliere can be no question that an tnbalt 
renders the operation less dangerous, particularly in the hand 
of those not much accustomed to the use of the anf^thetic 

Dr. Snow's inhaler, and Weiss's or Dr. Sausom'a modificfl 
tion of it, are the best forms for ordinary use; their superiorit 
consisting in the fact that they provide, however imperfectlj 
for a uniform strength of chloroform vapor during the progreS 
of an operation, and render it extremly difficult to administQ 
a vapor so highly charged as to endanger the patient's life, 
inducing paralysis of the heart. It is needless to descr: 
minutely these instruments, the principle of which can be Bt 
at a glance, and may be briefly stated to consist of an arrangt 
ment for the maintenance of a tolerably fixed tempemifa 
rouud the blotting-paper from which the chloroform is evapc 
rating, so that the inspired air contains almost always t 
same amount, or at all events never mure than a certain p 
ceutage, of chloroform vapor. The only practical cautioi 
that need be given as to the useof either of these inhalers a 
that the administrator should ascertain before using them tt 
all the valves are clean and dry, and that the bibulous papi 
in the interior is arranged so as not to prevent the free p 



^H ADMINISTRATION OS CHLOROFORM. 153 

of atmospheric air through the inatmmeut ; al»o that the 
water in tfce external chamber is not hotter thau 60° Fahr. 
The quantity of chloroform which should be put into either 
of these instruments at starting is the same, viz., two drachnis, 
and the vaive should be arranged so that the patient may 
breathe only a very diluted vapor at the commencement, since 
the full streiiglh of pure chloroform at first is apt to terrify 
the patient, as well as to endanger his life. The administra- 
tor should allow the patient to breathe this very diluted vapor 
for a minute, or until all agitation has subsided, and should 
then gradually close the valve, so that at length the full 
strength of the chloroform may be inspired. This little ma- 
ncBUvre occupies about two minutes more, and about a minute's 
further inspiration of the undiluted chloroform will almost 
always produce a degree of anicsthesia sufficient for the sur- 
geon's purpose. 

the whole inhalation, then, should occupy about four min- 
utes, and it is foolish to attempt to induce anaesthesia with 
greater rapidity. 

The apparatus contrived by Mr. Clover would appear to 
fulfil perfectly the requirements pointed out by Dr. Snow as 
essential to absolute safety in the administration of chloro- 
form, viz., the production of an atmosphere of a constant 
strength, and never exceeding 4 to 5 per cent, of chloroform. 
From a bellows capable of containing 500 cubic inches, atmos- 
pheric air is driven in measured quantities through a vessel 
containing chloroform and surrounded by kot water, into a 
large bag, where the mixture of chloroform and air is stored 
up ibr use. As the quantity of atmospheric air is known, and 
as the whole of the chloroform is taken up in vapor by the 
atmospheric air, the mixture in the balloon must be of uniform 
strength, which is fixed at 4 per cent. The balloon is detached 
from the bellows when filled, and can be connected with a 
■ mouthpiece fitted with valves, and resembling that of Snow's 
inhaler, an ingenious two-way stop-cock contrived by Mr. 
Clover effectually preventing any waste of the vapor when 



154 ADMINISTRATION OF CHLOROFORM. 

not in use. This has been in use in many hospitals for some 
years with the most satisfactory results. • 

The first symptoms produced in all patients are those of 
confusion of the intellect and thickness of speech. Next, the 
muscular system becomes affected, and it may either become 
slowly and quietly paralyzed, or there may be an introductory 
stage of violent and spasmodic contraction of the voluntary 
muscles before they become palsied. The final condition is 
one of complete unconsciousness and musci^ar flaccidity, with 
calm and equable respirations (which become stertorous if the 
chloroform is pushed), and a complete abolition of the sensi- 
bility of the surface, which may be conveniently ascertained 
by touching the conjunctiva without producing any closure of 
the lids. 

Certain practical differences between different patients are 
to be noticed, the most important of them being the distinc- 
tion between those who do, and those who do not, pass through 
a stage of strong muscular excitement or convulsions. Setting 
aside all voluntary struggling from fright, etc., in the cases 
where there is violent struggling of an involuntary kind after 
consciousness is lost, the right course is to push the chloroform 
very decidedly, by closing the valve so as to allow the patient 
to breathe the whole strength of the vapor. Inexperienced 
by.standers are apt to be terrified by the appearance which a 
patient presents when struggling violently, with the features 
swollen and the eyes suffused, and to fancy that his safety 
demands an intermission of the inhalation. This congestion, 
however, is causeil entirely by the spasm of various muscles, 
and by the spasmodic catching of the breath, and the right 
course is to continue the administration until this spasm ceases, 
which it will soon do, and the patient's countenance will then 
at once become calm and of a natural color. On the whole, 
it may perhaps be considered a favorable sign if a patient 
struggles, for such a one seldom exhibits any alarming symp- 
toms of failure of the circulation ; and, on the other hand, 
when the patient is quite still, it is necessary to keep a con- 
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fstatit watch upon the pulse, because we are deprived of one 
very useful indicatiou of the extent to which the chloroform 
haa taken effect. 
Hysterical patients, and persons who have been accustomed 
to hard drinking or to a great deal of muscular exercise, seem 
to require more chloruibrm thau others to produce the full 
anffisthetic effect; otherwise, the action of the drug is very 
constant, the same dose producing the same amount of insen- 
sibility in the majority of persons. 

The extent to which the inhalation ought to be pushed is 

materially affected by the character of the surgical operation 

in hand. There are many operations which do not require 

absolute quietude on the patient's part, and which do not in- 

Tolve parts of exquisite sensibility, and in these cases it Is not 

idesirable to push the inhalation to the point of extreme mua- 

■ relaxation and well-developed stertorous breathing, but 

80 far as to abolish sensibility. But in cases where the 

oration necessitates perfect stillness, and also where the sen- 

of the parts iuvolved is high, as for instance, in opera- 

iDS about the anus aud genitals, it is generally necessary to 

I complete flaccidity of the muscles aud stertorous 

lireathiug, aud to maintain this condition during the greater 

part, if not the whole, of the operation. 

From time to time the administrator should test by inhala- 
tion the amount of ehloroform in the instruraentand replenish 
it, a drachm at a time, as ofleu as may be necessary. 

With regard to the dangers of chloroform, the most alarming 

symptoms are those which indicate failure of the heart's action, 

ich as fluttering or intermission of the pulse or sudden blauch- 

ig of the &C0. Since the administrator should keep a finger 

the pulse, any failure in the heart's action will be immedi- 

ly recognized, and inhalation should be at once suspended 

itil it haa recovered itself. So long as the breathing is tran- 

■qnil and even, but not too slow, the noisy respirations of some 

patients need excite no alarm any more than an occasional 

catching of the breath, It is only when difficulties«f reepira- 
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m are combined with pallor of the face, or a failing pulse, 
lat they become really alarming, since the breathing will 
hen be noticed to take place in gasps. 

In all cases of apprehended danger the inhalation should be 
at once suspended, and unless the pulse and breathing recover 
themselves immediately, artificial respiration should he had 
recourse to without a moment's delay. There appears to be a 
disposition in many of these cases for the tongue to drop or be 
drawn back so as to obstruct the orifice of the larynx ; it should 
therefore be firmly grasped with the fingers or forceps, and 
drawn out of the mouth, so that there may be free acce^ of 
air to the lungs. 

A current of fresh air should be freely admitted by throw- 
ing open the windows, and by not allowing bystanders to crowd 
round the patient, and cold water may be dashed over the 
chest as an auxiliary measure, to assist in producing a forcible 
inspiration. Galvanism may be tried, provided it does not in- 
terfere with the artificial respiration, and a battery affording an 
hitcrrupted current should be employed, of which "Stohrer's" 
is the best and simplest. The conductor connected with the 
positive pole and covered with sponge, should be moistened 
with salt water and pressed firmly upon the margin of the 
sterno-niastoid muscle (which should be relaxed; close above 
the sternum and over the phrenic nerve, where it crosses the 
scalenus. The other conductor, also moistened, is then placed 
over the lower part of the sternum, when contraction of the ^ 
diaphragm should be produced. As soon as this takes place, 
the upper conductor should be raised to allow the diaphra: 
to relax, and in- a few seconds reapplied, to renew the contrae 
tiou, thus imitating natural respiration. 

Nitrons Oxide Gas. — ^The use of this anaesthetic has recentl y 
been revived after being superseded for five-and-twenty years 
bv ether and ohlaroform. It is to be obtained in the com- 
pressed form in iron bottles, from which it is drawn into an 
india-rubber bag for inspiration ; and it is manufactured by 
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many dental practitioners for their own use, and retained in a 
gfts-iiolder from wiiii^h the patient inliales direct. The latter 
method appears to me to have the advnnlagea of producing 
less congestion of the lace, and of avoiding the hissing noise 
which alarms the patieot when the bottle is uped. For por- 
tability the iron bottles have necessarily the advantage, but one 
of Clover's bags filled with the gas from the gas-holder ia al- 
most equally convenient. 

The nitrous oxide gaa answers admirably for short painful 
operations, such aa the extraction of teeth, evulsion of a toe- 
nail, etc., but iu prolonged operations, or when muscular re- 
laxation is required, as in dislocations, chloroform is prefer- 
able. In order to produce the full anasslhetic effect without 
excitement, it ia essential that the gaa should be pure and 
given without the admixture of any almospheric air, and with 
this object a mask should be used, lined with a water pad, and 
fitting thoroughly over both nose and mouth. The gas should 
not be turned on until every preparation is made, and in the 
case of tooth -drawing the mouth should be gagged with an 
ebonite gag to which a string is attached. The time of admin- 
istration averagea one minute, and the evidence of the full 
effect of the gaa ia shown by the blue color of the lips and by 
the breathing becoming stertorous. The aniesthesia will last 
for about another minute, after which, if the operation is pro- 
longed, the adiuiniati'atioii must be renewed. 

So far as is known at present, nitrous oxide gaa may be 
safely administeredtopatientsof all ages, and though it would 
be advisable to avoid its use in cases of obatructive cardiac 
disease, there can be no question that persons with fatty heart, 
etc., have frequently taken it with impunity. 

Ether, the original ansesthetic, has of late been reintroduced 
into surgical practice in preference to chloroform on account 
of its being safer than the latter, since it does not tend to par- 
alyze the heart's action. It is also less depressing in ita effect, 
and icsa liable to induce aickness than chloroform, and hence 
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may be advaDtageously employed after severe accidents when 
the system has received a considerable shock. Ether may be 
administered with an inhaler, or simply on a Qapkin folded 
into a cone, and covered with oil-silk to prevent evaporation. 
It is apt to cause irritation and cough when first inhaled, and 
hence it is convenient to lull the sensibility of the patient at 
first by either chloroform or nitrous oxide gas before having 
recourse to the ether. 

Mr. Clover has contrived an arrangement by which the 
nitrous oxide gas and ether may be given consecutively through 
the same mouth-piece, thus avoiding the risk of the admission 
of air, and the excitement due to its admixture with the gas. 
This arrangement is in constant use at University College 
Hospital, and is found to save time in the operating theatre 
very considerably. The patients also very rarely manifest any 
discomfort in going to sleep. 

The effect is produced partly by ether, and partly by the 
withdrawal of oxygen. Less ether is required, and the system 
is more speedily relieved of it afterwards. Air is admitted by 
removing the inhaler during one inspiration in six or eight, as 
soon as either convulsive twitchiugs, stertorous breathing, or 
any pause in the respiration is observed. The strength of the 
ether vapor, which need not be so strong as to excite the act 
of swallowing, is regulated by a stop-cock which marks how 
much of the respired air passes through the ether bottle, and 
how much passes directly into the gas-bag. 
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Dry dressings are coDsidered by most Burgeons to have a 
mdeucy to induce immediate uniou of the injured surfaces, 
i partly for this reason, but still more for convenience sake, 
e first dressings of a wouud are frequently dry. No special 
Bction ie necessary for the apiilicalion of this dressing, which 
tould consist of suitable strips of lint, but in removing the 
ssiug it is neces^kry to soak it carefully with tepid water, in 
Ider not to tear open the fresh adhesions to which it will 
lobably be more or leaa attached. 



C Water-dresnng is of almost universal application. It con- 
a of a double fold of lint, of a suitable size, soaked in water 

r any lotion, over which is to be placed a piece of oil-silk or 
thin gutta-percha, to prevent the evaporation of the moisture. 
The waterproof covering should be sitf/ftf/y larger than the lint, 
and may be kept in its place by a strap of plaster or a band- 
age. This dressing occasionally produces a troubl^ome crop 
of pimples in the vicinity of the sore, and when this happens 
recourse may be had to the dry dressing or the evaporating 
dressing (</. v.) for a time. 

Water-dressing maybe varied in form to suit the exigencies 
of particular cases. Thus, many ukers will heal best when the 
liot is cut so as to fit exactly to the shape and size of the sore, 
and the oil-silk must of course correspond. In some wounds, 
and particularly in stumps after amputation, the water-dress- 
ing should be applied in the form of long strips, which should 
eocircle and support the flaps, the waterproof being applied 
over all (p. 148). 
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Absorbent Dremng. — In the case of deep dischai*giug 
wouuds, lint, being composed of cotton, fails to absorb the pus 
and in many cases acts as a plug, preventing the exit of the 
discharge. Fine tow, or still better, well-picked oakum, on 
the contrary, absorbs freely, and will keep a deep wound dry 
if plac^ over it. The slight admixture of tar with the oakum 
ha.< an antiseptic eifect and proves advantageous, whilst the cost 
of either tow or oakum is much less than that of lint. Oakum, 
'* marine lint," and '' tenax," which are all modifications of 
the same material, may be advantageously inclosed in a layer 
of Lister's antiseptic gauze, which prevents their becoming en- 
tangleii in the wound, whilst it does not interfere with the ab- 
sorption of its discharges. 

Antheptic dressings are described under the head of opera- 
tions, p. 143, but the following directions by Mr. Lister for 
the preparation of his antiseptic gauze may be conveniently 
inserted here : 

" Invaluable as the gauze is, I greatly regret to find that its 
use is restricted by the high price at which it is often sold. I 
will therefore now describe the manner in which it has been 
prepared for a long time past at the Royal Infirmary of Edin- 
burgh, with the eifect of reducing by more than half the 
wholesale price previously paid by the institution. First I 
niav remark that the chief element in the cost is the cotton 
cloth, the expense of the materials with which it is charged 
being less than a farthing per square yard of the gauze. It is 
therefore of great importance to obtain the muslin as cheap as 
possible from the manufacturer, and a little saving is effected 
by having it unbleached.* The materials used for charging 
the gauze are — 1 part of crystallized carlwlic acid, 5 parts of 
common resin, and 7 parts of solid paraffin; the last ingredient 
being used for the purpose of preventing undue adhesiveness. 



* Messrs Laing & Cousin, 42 Ingram Street, Glasgow, supply the 
unprepared gauze at the wholesale price (»f 1 Jd. per yard. 
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pparaffiu has this advantage compared with any other sub- 
f stance of similar consistence with which I am acquaiuted, that 
< it does not bleud at all with ca,rbolic acid in tlie cold, and 
therefore dimply dilutes the mixture of acid and resio, without 
' interfering in the least with the tenacity with whioli the resin 
I holds the acid. If, for example, we compare it with a suh- 
I «tance like spermaceti, we tind that a mixture of 1 part of the 
I acid with 5 parts of resin and 5 paria of spermaceti is really 
ftsiuch more pungent to the tongue thau the 5 parts of resin 
I and 1 of acid alone. For although the former mixture cun- 
l.tains only half the quantity of the acid, yet the eperniaceti, 
PbJending with the acid like the resin, but holding it less firmly, 
Fi'takeg the acid from the mixture and gives it up to surround- 
t ing objects. Such a mixture of resin, spermaceti, and carbolic 
kju^d, therefore, though admirable in consistence, would be 
fcboth less mild and less permanent lu action thau the resin and 
|[acid alone. The addition of parafiiu, on the other hand, has 
r effect on the mixture thau to render it somewhat 
Imore mild. It seems ueedful to point out this circumstance, 
[•'because, from want of knowledge of it, modifications of the 
I jgauze have been suggested in which the paraffin has been re- 
Iplaced hy other materials, which cannot fail to he disadvan- 

jeous. 

" In order to charge the gauze, the paraffin and I'esin are 
['first melted together in a water-bath, after which the acid is 
Ladded and blended by stirring. The object now is to difl'use 
■ this melted mixture equably through the cotton cloth, and for 
Fjliis purpose two things are requisite, viz., that the cotton be 
Vkt a higher temperature than the meltiDg-iHtint of the mixture, 

d that it be Biibjected to moderate pressure after receiving 
The cotton cloth, a yard wide, is cut into six-yard lengths, 

i these, having been lolded so as to be half a yard square, 

; placed in a dry hot chamber formed of two tiu boxes 

ane within the other, witli an interval to receive water, 

[•vhich is kept boiling by fire or gat beneath, the ujiper edges 
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of tlio boxes being connected and provided with au exit pipe 
for tlie steam. There is also a glass tube arranged as a gauge 
of the amount of tlie water, and the chamber has a properly 
fitting lid. The bottom of the chamber is strengthened with 
an iron plate, to enable it to bear the weight used for compress- 
ing the gauze when charged. This is a piece of wood, about 
two inches thick, nearly fitting the chamber, covered with 
sheet lead, so as to make it about as heavy as a man can lifl 
by means of two handles in the upper surface. The weight is 
heated along with the cotton, and is put first into the chamber 
80 as to leave ihe cotton loose for the penetration of the heat, 
which occupies two or three hours. The cotton, when heated, 
is taken out of the chamber along with the weight, and placed 
in a wooden box, to protect it from the cold. (It would be 
better to have a second hot chaml)er for this purpose, since in 
cold weather the cotton is apt to be too much cooled in spite 
of the protection of the wooden box.) The heated gauze is 
then at once charged with the melted mixture of carbolic 
acid, resin, and paraffin,, in quantity equal to the weight of 
the cotton fabric (or slightly less), and, in order to diffuse the 
liquid as equably as possible, it is sprinkled over the gauze by 
means of a syringe with a number of minute perforations in its 
extremity, the body of the syringe and the piston-rod having 
each a wooden handle to protect the hands of the workman 
from the heat. The syringe is constructed to hold half the 
quantity of the mixture required for charging one piece of 
cloth. One folded piece being placed at the bottom of the 
hot chamber, its upper half is raised and turned aside, and 
one syringeful is sprinkled over the lower half. The upper 
half is then put back into i)osition and another syringeful 
thrown on. The same process is repeated with all the other 
pieces of gauze, after which the weight is put into the chamber 
to compress the charged cotton, and the lid applied. An hour 
or two are then allowed to elapse to permit the complete diffu- 
sion of the liquid, when the material is fit for use. 
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"The apparatus above described cau be coDstrueted by a 

1 for about £10 ; and it is estimated that the 

entire <s»st of the gaiise to the Edinburgh Infirmary, includ- 

, ing the price of materials and manufacture, is somewhat less 

id. per square yard. For hospital purposes this expense 

is further reduced by the fact that the gauze, after being used 

for dressing a case, can be entirely cleansed uf the substances 

with which it waa charged by washing io boiling water, care 

being taken to press it welt in the hot water with a suitable 

wooden implement. The ci>tton cloth in then even better 

I adapted for the purpose than it originally was, having lost the 

I riight rigidity caused by the starch or gum used to stiffen the 

I threads before weaving. Thus the same piece of cotton may 

r be used over and over again, with saving to the institution of 

I the chief cost of the material, wliich, as before said, is that 

[ of the cotton. Practically, however, it is only larger dresa- 

L Ings which will repay the trouble of washing and arranging 

I in proper masses for recharging," — Lancet, March 13, 1875. 



Drainage-tabes, of india-rubber perforated with holes, are 
[useful in many cases, and almost C'^entinl In antiseptic dress- 
secure the free dischaige of secretions. The tubes may 
F vary in size in proportion to the quantity of discharge antici- 
f'pated, from the thickness of a crowquiU to that of the little 
I finger, and the holes in them should have a diameter about 
^ half that of the tube. The outer end of the tube should be on 
i level with the skin, and it is conveniently maintained in that 
position by means of two pieces of silk passed with a needle 
through two op(>osite points of the edge of the tube, the ends 
3f each thread being knotted at a distance of one or two 
inches irom the tube. These knotted threads being placed 
■.straight upon the skin, one at each side, the knots escite fric- 
I tion upon the dressing bound down upon them, and prevent 
l^e tube from being pushed in, while the dressing itself keeps 
I protrnding, so that the orifice lies flush with the in- 
^umeat. When the tubo is to be placeil obliquely, its outer 
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end must be cut obliquely in proportion, otherwise it is apt to 
become partially burietl and blocked up.* 

When both ends of a drainage-tube are brought out through 
the skin they may be conveniently tied loosely together with 
a piece of ordinary ligature, and the tube can then be tempo- 
rarily withdrawn from the sinus for cleansing, and be replaced 
with the greatest facility. 

Evaporating Dressing. — The advantage of this is the con- 
stant maintenance of a low temperature in the affected part. 
It is applied in its simplest form by placing a piece of doubled 
lint u[K)n the wound, and letting the patient or nurse keep it 
constantly wetted with water or an evaporating lotion. To be 
of any service, the surface of lint must be fully exposed to the 
action of the atmosphere, a fact which is very commonly ig- 
nored, the part being carefully covered with the bed-clothes. 
Care should be taken to protect the bedding and the rest of 
the patient's body from getting wetted, by the judicioas appli- 
cation of waterproof cloths. 

Mr. Jonathan Hutchinson has systematically employed an 
evaporating lotion (Liquor plumbi, fSss., Sp. Vini rect., fSjss., 
AqujB, Oj) to obviate inflammation and suppuration in opera- 
tion wounds, with the best results. All vessels having been 
tied, the wound is to be carefully closed, except at the depend- 
ent part where a drainage-tube is inserted, strips of plaster are 
placed between the stitches, and a compress of lint wetted with 
the above lotion over the wound, and over this cotton- wool 
and a bandage are tightly applied for from six to twelve hours. 
After the conclusion of this time the evaporating lotion applied 
on lint forms the only dressing, and the only CAre requisite is 
that the nurse should damp the lint sufficiently oflen.f 

Irrigation is a more perfect method of lowering the tempera- 
ture of a part, and has a direct tendency to prevent the occur- 



* Lister, Lancet, March 27, 1875. f Lancet, Juno 26, 1876. 
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ice of in Ha minatory action, provided the application of it 
sulBcieatly prolonged ; for if irrigation be snspended after 
a short time, the renctiori will oiil}- be all the greater and the 
inflaminatiou more severe. Irrigation, then, to be of any ser- 
vice, must be coutinued until all danger of inflammatory re- 
action is past and the wound ha» put on a healthy appearance. 
It may be most eimply accomplished by placing a vessel con- 
taining water (icedj slightly above the level of the patient's 
he<l, from which a piece of cotton-wick, or skeiu of worsted, 
can conduct the fluid after the manner of a siphon, to the 
aflected part. This should be covered with a piece of lint, 
into which the water may soak, and waterproofs should be 
arranged so as to protect the bed, and also to conduct the 
water into a suitable receptacle below. The siphon may be 
formed of gutta-percha or tin tubing, if preferred, or a pipe 
id stop-cock may be fitted to the bottom of a tin can, which 
to be suspended directly over the injured limb. 
The same form of apparatus may be used when it is desir- 
)le to have a stream of tepid or warm water constantly flow- 
ing over a part, as in crushes, gangrene, etc. 



Ointmentg are to be applied on lint, and should be well 
I worked up with the spatula before being spread, in order that 
f their surface may be smooth and even. Some surgeons lay 
I great stress upon the selection of the right side of the lint for 
\ ibe reeeptioQ of the ointment, and dilfer as to which is the 
■ light side. The soft flocculent side would appear the more 
I reasonable, since, if the other is used, the lint possesses no 
I advantage over ordinary linen. 

It is claimed for greasy dressings that they are more readily 
[detached from a sore, and thus cause no pain to the patient, 
tor occasion any haemorrhage. This is no doubt the fact, but 
i&ter-dressings, if properly wetted, are as readily detached, 
md any one who has contrasted the appearance of sores dressed 
' the two methods, under precisely similar circumstances, 
will not hesitate to give the prefereuee to the water-dressing. 
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Collodion, — The proper method of applying collodion has 
been described under " Wounds of the Face " (p. 29). The 
coating of collodion may be considerably strengthened by 
soaking strii)s of lint in it and applying them first to the edges 
of the wound, after which the collodion may be painted 
over all. 

Collodion should be kept in a capped bottle with a wide 
mouth, which should be large enough to allow the brush to 
remain in the fluid. 

Sealing, — By sealing is meant a method of excluding the 
air from an ulcer, introduced by Mr. Barnard Holt, which 
leads to its rapid cure when once a healthy action is set up. 
The margin of the ulcer is covered with adhesive plaster half 
an inch wide, and a piece of oil-silk large enough to cover the 
wound is then fixed to the plaster by means of collodion, and 
another wider edging of plaster is put over all. The trans- 
parency of the oil-silk allows the progress of the ulcer to be 
inspected with the greatest ease. 

POULTICES. 

Linseed-meal poultice is the one in common use, and the 
meal should be made from the crushed seeds, without any of 
the oil having been expressed. 

The house surgeon, although not often called upon to do so, 
should be able to make a poultice, which in no respect resem- 
bles the " dab " of half-dry brown material to which patients 
are in the habit of applying the term. 

A piece of lincu rag will be required, two inches larger each 
way than the intended poultice. This being spread upon a 
board or table, a quantity of meal slightly larger than will 
be actually required is to be put in a basin which has been 
scalded out, and hoiling water poured into it, a little at a time, 
until the mixture, which is to be well stirred, is brought to 
the consistency of thick porridge. It is then to be turned out 
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of the basin upon the cloth, and spread with a large spatula 

or kuife to the thickuesa suitahle for tlie case (Crnm a quarter 

to three-quarters of an inch). The aides should now be neatly 

squared off about an inch from the margin of the rag all 

I wund, by tutting off the superfluous matter with the edge of 

r the spatula, and each edge of the rag should theu be doubled 

L upon itself, and afterwards folded over upon the meal, thus 

I £>rming a neat margin to the pout tiee, and preventing the 

I -acape of the meal or of the matter from beueath it. 

If the water was boiling, aud the preparation has been per- 

^ fiirmed with proper activity, the poultice will be quite as hot 

B the patient can bear it, but if it has at all cooled, it should 

1 ^ held to the fire for a few moments to restore the tempera- 

I ture. 

A poultice should not be " clapped on " a tender surface. 

It one eud being gently laid on, the rest should be gradually 

Jlowed to cover the wound, and similar precautions should 

i observed in removing a poultice. A piece of oil-silk, or 

,t is cheaper, oiled calico, should be placed outside a poul- 

ice, in order to retain the heat, and the whole must be kept 

1 position with straps of plast«r or a light bandage. 

A little olive oil spread upon the surface of the poultice 

I 'prevents the possibility of its adhering to the part on which it 

a applied, and it is advisable where the ordinary linseed-meal 

b used, though not absolutely necessary. Some persons recom- 

ind that a piece of fine muslin should intervene between the 

e and the sore, but by that arrangement, the poultice 

3 nearly all its power. It may be advisable, in the case 

toils, etc., to limit the action of the poultice to the exact 

»Iity of the disease, and this can be readily dune by cutting 

uitable hole iu a piece of soft linen, which may be placed 

iver the affected part and beneath the poultice. 

Bread poultice is sehiora used in hospital practice, and is 

efficient or comfortable as tiie lio-^eed. It is made from 

; iueide of a stale white loaf, well crumbled, upon which 
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boiling water is poured. This is to be covered and allowed 
to stand for a few minutes, when the water is to be strained 
off, and the resulting pulp to be spread with the spatula. 

Charcoal pouUice is directed by the British Pharmacopoeia 
to be made of bread, linseed, and powdered wood charcoal, but 
the bread is an unnecessary addition. The powdered charcoal 
had better be animal and not vegetable, which has a much 
smaller disinfecting power. 

Yeast poultice (B. P.) is made by adding yeast to a mixture 
of flour and water, and letting it stand before the fire until it 
rises. It is an uncomfortable application ; and possesses no 
special advantage. 

Poultices of different characters may be readily prepared by 
adding suitable drugs to the ordinary linseed poultice ; thus, 
the tinctures of opium, henbane, or hemlock, or the liquor 
sodie chloratce, may be selected for each variety of case. 

Oakum poultice is a very useful application for keeping up 
fomentations around a limb, particularly when there are dis- 
charging openings which it is important to keep sweet without 
any accumulation of the discharge. It is made simply by 
taking a sufficient quantity of loosely picked oakum, and 
wringing it out of hot water with a twisted cloth. It is then 
conveniently placed in a fold of antiseptic gauze to prevent its 
adhering to the wounds, and applied as hot as the patient can 
conveniently bear it. A mackintosh sheet should be folded 
over it and the limb in order to keep in the heat and moisture. 

Strapping. — The common adhesive strapping answers per- 
fectly for all ordinary purposes, but should it be too irritating 
to the patient's skin, the soap plaster may be substituted for 
it ; and in cases of disease of joints, etc., it will be well to era- 
ploy stout twilled calico plaster, which is much stronger than 
the common strappiug. In some cases it may be advisable to 
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Bolkstitute the opium or belladonDa plaster where an anodyne 
effect is wished for, or the pitch plaster when counter-irritation" 
is required. 

Strapping being mainly nsed to support the tiisauea, it should 
always be cut in the toijtA of the piece of calico, so that it may 
not give, as it infallibly will do, if cut in the opposite direc- 
tion. When applied to hold the edges of a wound togethftr, 
the strapping should be long enough to go for some distance 
on each side, so as to take a firm bold of the tissues, and in 
some eases of wound it will be well to carry it quite round the 
limb, as will be shown in strapping an ulcerated leg. The 
edges of a wouud should be held firmly together while the 
plaster is applied, and, as a rule, the traction of the plaster 
should be vptvards, i. e., it should be affixed to the lower edge 
of a wound first. In removing strips of plaster from a wound, 
care should be taken not to drag it open, and to avoid this the 
strip of plaster should be lifted up at the ends and drawn 
gradually to the centre, whence it may be gently detoched at 
last. 

In ordinary wounds, where otherdressingsare to be applied, 
not more than one or two sti-aps will be required ; but in ex- 
posed situations (as the face), where other dressings cannot be 
conveniently applied, the strapping may he made to cover the 
wound entirely, being cut in small strips, which should par- 
tially overlap one another, and these may be again crossed by 
others, if necessary. 

Where traction is required, as in plastic operations, it will 
be found convenient to use two strips of plaster of different 
widths, the uarrow one passing through a transverse siit in the 
broader one, so as to allow of the parts being Ibrcibly drawn 

^ther. 

Ordinary strapping is soon decomposed by the secretions of 

pouud, and turns black from the lead it contains, and the 

which it is applied is often discolored in the same way. 

e may be at once removed by gentle friction with a little 

ite oil or vinegar, and the subsequent application of soap 
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and water ; and in the same way the house surgeon may clean 
his sticky fingers more readily than with turpentine, as usually 
recommended. Plaster is readily warmed by holding it with 
the plain aide against a hot water tin, with which the operating 
theatre, surgery, and each of the wards, should be provided ; 
or, more efficiently, by dipping the straps into the hot water 
for a minute or two. When treated in this way, the plaster 
lies much more smoothly, and can be more readily adapted to 
an irregular surface. A cloth should be used to soak up the 
superfluous moisture after the plaster is applied, and to press 
it close to the limb. Before using a sheet of plaster it should 
be wiped briskly with a dry cloth, to get rid of the dust and 
particles of plaster which collect on the surface. 

To Strap a Limb. — The leg is the limb most frequently 
strapped, for the treatment of varicose ulcers, etc., but the arm 
might, if necessary, be treated in precisely the same way. The 
straps should be one and a half inch wide, and about twenty 
inches long, and should be applied from two inches below, to 
at least the same distance above, the ulcer, and where the 
veins are much enlarged, the strapping may be carried further 
up the limb with advantage. The heel being raised upon a 
stool, the surgeon, facing the patient, passes a well-warmed 
strap under the limb, and applies the middle of it to the back 
of the leg, then brings the ends over the sides of the limb and 
crosses them in front, the direction of the ends being upwards, 
so as to accommodate the inequalities of the limb, and enable 
the strapping to lie perfectly smooth, without any snipping. 
The next strap is put on in the same way, but is made to over- 
lap the first for a third of its width, and so on throughout 
(Fig. 29). In drawing the ends of the strap forward, care 
must be taken to exercise sufficient but not too great traction, 
lest the patient should be unable to bear the pressure, and the 
whole thing have to be undone. It will be observed in the 
illustration that the ends of the straps are not seen, they having 
been carried on towards the back of the limb, and the straps 
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should always be cut siifBcieutly long to pass, as ia this instance, 
well beyond the margin of the ulcer. 

Id removing strapping from a limb or joint, it eaves both 
time and trouble to pass a director beneath it, and lay it open 
with a pair of scissors, and so remove the whole at once, instead 
of pulling ofl'each strap separately. 

To Strap a Joint. — The antle or knee most commonly re- 
quire the application of strapping, either alone or conjoined 
with other applications. 

Ankle. — The strapping should be carried from near the roots 
of the toes to a couple of inches above the ankle-joint, and 
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then be carried up behind the tendo Aehillis, so as to embrace 
the malleoli and cross on the instep, and thus the whole joint 
will be covered — the heel being left exposed, which is an advan- 
tage rather than otherwise (Fig. 30.) In order to make the 
plaster lie smoothly on the inequalities of the joint, it. will be 
necessary to snip the edges in various places, and smooth each 
strap with the palm of the hand before applying another. 

Knee, — Twilled calico plaster, or soap plaster, spread upon 
wash-leather, is the most suitable for strapping the knee or 
elbow. The straps are to be applied in precisely the same 
way as upon the leg, and must be long enough to reach 
thoroughly round the joint and cross in front (Fig. 30). 

ScoWs dresmig consists in the application of strips of lint 
spread with mercurial ointment (Uug. Hydrargyri Co.) in the 
same way as the straps, which are then to be applied over the 
lint so as to make pressure on the diseased joint; they should 
be carried for a short distance below and above the lint, so as 
to take a firm hold of the limb. 

To Strap a Testicle. — One or two methods have been described, 
but the following will be found simple and efficient. It is 
essential to shave off all the hair from the pubes and scrotum 
of the affected side, and the operator, sitting in front of his 
patient (who should stand with his back against the wall), is 
then to grasp the enlarged testis with his left hand, and sepa- 
rate it from its fellow, pushing it well down to the bottom of 
the scrotum. A strip of wash-leather plaster is then to be 
applied immediately above the testicle as tightly as it can be 
borne, so as to prevent the organ's slipping up again, and this 
strip should go twice round ; or if the plaster is not at hand, 
a piece of lint may be put beneath common strapping to pro- 
tect the skin. Strips of ordinary strapping half an inch wide 
are then to be cut of sufficient length to reach from the ring 
of wash-leather verticallv over the testis, and back to the same 
point on the opposite side, and these should be applied all 
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round 80 as to envelop the testis completely. Tlie simplest 
way is to apply odb or two in front first, and tlieo similar ones 
at riglit angles, as is shown in the engraving (Fig. ii] ), and 
af^rwards to fill in the intervals, A long strip of plaster, 
half an inth wide, is then to be wonud horizontally over the 
other straps, beginning from as near the bottom of the testicle 
as couveiiieiit, and carrying it up over the original wash-leather 
ring, so as to envelop the testis and keep all the vertical straps 




from slipping fFig. 32). Three or four of these long strips 
will probably be required. 

So long as compression is effected, the regularity of the 
strapping is a matter of secondary importance, and the house 
surgeon must not be disappointed if he is unable to produce 
•the picturesque apfiearaiice which is given in drawings not 
a from nature. In a day or so the testicle will be (bund 



to have shrunk, »f that (he slmpping form? a loc 
it, and will require a repetition uf the applicatio 



! bag around ^ 



To .Slrap a BreaM.—TWis 



e of the most efficient mo<les 
of giving supiwrt tii an inflaiueil or enlarged breasl, and has 
tlie advantage over the bandage of not getting loiise. The ' 
straps should be from one and a half to tno inches wide, and 
about thirty inehea long ; and the breast lieing held up by an 
aai^stant, the end of a strap should be firmly attached just 
above the spine of the scapula of the opposite side, then 
brought over the clavicle, under the Jiaeaeed breast, across 
axilla, and round to the back ^ain (Fig. 33). The tirst strap j 
should go just below thu breast; the next slightly overlapping J 




it, should go a little higher ; and soon towards the uipple,! 
until the necessary support is given ; addiiioual straps bein J^ 
brought down from theshoulder of the aSected side if required J 
If compression is desired as well as support, cross straps raa]^ 
be brought from the upper part of the axilla of the aWec 
eide above the ni])ple, and to eud below the opposite arm. 
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Strapping in Fractures, Etc, — Besides the above ordinary uses 
of strapping, it will be found a most useful adjuvant in the 
treatment of fractures, deformities, etc., both by fixing splints 
and apparatus more firmly than can be effected by bandages 
alone, and by giving the power of eflfecting traction upon a 
limb without exercising compression, which is often a matter 
of great importance. 
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CHAPTER VIII. 

BANDAGES, 

A THOROUGH knowledge of bandaging is essential for a 
house surgeon, and can only be attained by constant practice. 
The roaterial used for bandages varies slightly at different 
hospitals, but generally consists of coarse unglazed calico, 
torn in lengths of from seven yards upwards, and of several 
widths to suit different purposes, the most commonly used 
being three inches wide. A bandage should be firmly and 
evenly rolled, for unless this is done it is impossible to apply 
it to a limb properly; and this may be accomplished either 
by hand, or better, by one of the little machines invented for 
the purpose, of which the illustration (Fig. 34) represents one 
of the neatest (made by Mr. Aitken, of York), which may be 
readily attached to a table or bench when in use. 

Bandages are called single-headed or double-headed rollers, 
ac(Jording as they are rolled in one or two parts, the former 
being the ordinary method, and always intended in the follow- 
ing pages unless the contrary is expressly mentioned. 

The following will be found to include^all the bandages 
which can be required in the ordinary practice of surgery; the 
minute subdivisions and useless complications of the French 
school have been purposely avoided. If a surgeon is fully ac- 
quainted with all here described, he will find no diflSculty in 
adapting his bandage to any out-of-the-way case w^hich may 
occur to him. 

In applying any bandage the operator should grasp the roll 
in one hand, and taking the loose end in the other, apply it 
to the limb so that the outer surface may be against the skin, 
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by which the roller, an it ia beiug Rarried round, will always 
lie close to the limb, and the bandaging will be much iteat«r 
than if applit-d in the contrary way. The lower limb being 
the one to whicli a bandage is most frequently applied, will 
be taken first. 




f Spiral Bandage. — The nature of the spimi bandage is iiidi- 

d by its name, and it consists in covering a limb by a series 

(f spiral turua, each overlapping the one below fur ahout one- 

A of its widlh. In practice, however, owing to the enlarge- 

mt of- the limbs at the upper part, it is impossible to apply 

8 bandage without making "turns" in it, i. <^, folding the 

indage upoD itself so as better to accommodate the shape of 

To make these "turns" neatly ia the diiSculty 

Siich beseta the beginner, but if he attends to the following 

9. little practice wilt soon overcome it : ls(. A turn should 

iver be made over a prominence of bone, and, where possible, 
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should be on the outside of a limb. 2d, However tightly the 
bandage may have been drawn before, at the moment of mak- 
ing the turn it should be held quite loosely, when with one 
movement of the wrist the required " turn " may be made, 
and can afterwards be pulled as tight as may be necessary. 
(It is sometimes recommended to lay the forefinger of the op- 
posite hand upon the bandage at the point where the turn is 
to be made, and to fold it over the finger, but if the above 
rule of holding the bandage quite loose is attended to, there is 
not the least necessity for so doing.) 3c?. In making the turn 
the hand should be held slightly above the level of the limb, 
and care be taken not to unroll more bandage than is actually 
required for its performance 

Figure-of 'Eight Bandage. — The nature of this is also indi- 
cated by its name, and being formed without any turns its ajv 
plication is easier than that of the other variety. 

The spiral is most applicable to the surface of the limb, 
while the figure-of-eight is peculiarly adapted for the joints. 
Either may be applied separately, as in the accompanying 
drawing, where the right leg (Fig. 35) was bandaged with the 
spiral alone, and the left (Fig. 36) with the figure-of-eight 
alone. It will be observed, however, that the spiral does not 
fit well around tl>e ankle^ while the figure-of-eight would have 
been very diflScult to apply smoothly over the swell of the 
calf. A combination of the two is the best, as seen in Fig. 37, 
where the spiral is used in the foot^ the figure-of-eight round 
the ankle, and the spiral is begun again (at first plain, and 
afterwards with "turns") in the leg. 

It will be observed (in Figs. 35 and 36) that the appear- 
ance of the two bandages is almost precisely similar; so that a 
skilful manipulator would carry his bandage from the toe to 
the groin ; using the figure-of-eight over the ankle and knee, 
and the spiral over the limbs, without in any way interfering 
with the uniformity of its appearance. 

In order to render the method of bandaging uniform, it is 
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^.recommended to bandage from the inside of a limb, and thus 

, bring the turns to its outer aide. The operator, in order to do 

this while iu fn)nt of his patient— the proper position — must 

be able to bandage equally well with both hands (an art easily 

acquired); for he will require to bandage the right leg with 




|"Ae left hand, and vice versd. This method is, of course, not 
['Bbsolutely essential, but enhances eonsidei'ably the symmetri- 
[ cftl appearance of the bandages. 

To Sandaffe ike Leg. — -To fis the bandage firmly (a most 
portant point) a figure-of-eighttuni should be made around 
B ankle, the foot being raised to a convenient height upon a 
Btool. If it is desirable to bandage the foot, a few spirals and 
ma (Fig. 37) may then be made over it, beginning at the 
<ot3 of the toes; but if not the bandage shoukl take another 
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figure-of-eight turn at once, overlapping the former by about 
one-third of Its width. This will give the bandage sufiicient 
"spring" up the leg, and the spiral folds may be at once 
begun, the first two or so being plain, the turns then commenc- 
ing on the outer side of the leg, and being continued as high 




as the bandage goes. In simply bandaging the leg, it is usual 
to leave the heel exposed; but if for any reason it is desirable 
to cover it, this cau be readily done with a few extra turns 
alternately underneath and at the back of the heel. 

To Bandage the Ankle. — The method of applying the figure- 
of-eight to this joint is sufficiently explained in the above 

paragraphs (Fig. 37). 

To Bandage tfie Knee. — The figure-of-eight is to be used for 
this, but its application requires some little care, or it will be 
found to slip. In order to fix the end, supposing the bandage 
has not been brought up the leg, it should be laid across im- 
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nie<]iate)7 below the patella (Fig 58) and the butnlage be 
carrieJ round the limb below the knee so as to cross it The 
roller is theii earned behind the ham to the inner condyle and 
makes a loop embraeing the thigh immediately above the 
joiut; it is then brought behind the ham again to the muer 





side of the joint, and made to overlap the former loop neatly ; 
then around the femur again, but lower thau before, so as to 
make the next loop tit in properly, and h) on, till the appear- 
ance of Fig, 39 is produced, where the original loop round the 
femur is completely hidden by the folds of the figure-of-eight 
loops applied over it. 

To Bandage fke Groin : Sptea. — This useful bandage is best 
applied while the piitieut stands, the sui'geon i>eiiig in front of 
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him- Two turug should be made round the thigh of t 
affected side, from within outwanle (Fig. 40), then ihe band- 
age ia to be eiirried along the lower part of the groin, and | 
over any pad which it may be desired to hold there ; iher 
pass round the pelvis, and hack over tbe pubes, crossing 
former fold at the groin, and thus completing the figure-of- 
eight. A series of similar turns, each slightly overlapping the 
other, may then be carried round in tbe Bame way. until the I 
part is covered and sufficient compression produced. In the ' 
drawing, for tbe sake of clearness, a si)ace is lert between the 




turns round the thigh and the remainder of the bandage; but] 
this ia not necc'fsarj or advisable in practice Tbe amount o 
compression in the grom mav be easilj regukted by incres 
ing or dimmisbuig the sine ot the pad, to which the bandi 
may be secured by a couple of stitches. 
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To Bandage both Oroins: Double Spiea. — Beginning in pre- 
cisely the same way as in the Hingle spiea, the bandage is cur- 
ried overtlie right groin, then arinind the pelvis, and (Fig. 41) 
brought over the left groin to form a loop on the left thigh. 
It is now carried acroaa the abdomen to the right side, and 
encircles the body at the waist, whence it traverses the abdo- 




men again to the right groin, crossing the commencement of 
the bandage there, and passing round the right thigh. A 
series of turns of this description will effectually cover both 
groins, as seen in the figure 

It must be noticed that the turns "round the pelvis" should 
be kept strictly below the brim of the pelvis, but that those 
"round the waist" will be at the level of the umbilicus, sinoe 
the integrity of the bandage depends very much upon this 
being fully attendetl to. It will be also observed that, con- 
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trary tn the Freuch practice, the spicas are begun at the thighl 
iuatead of the abdomen, since the limb offers a much firme^ 
starting-point thau the constantly moving abdominal walls- 

To Bandage the Bread. — A couple of turns are to be takea I 
round the waist, immediately below the breast in order to fix J 




the bandage, which is then to be carried under the i 
organ, and over the opposite shoulder; then around the waia 
BO as to fix the former turn, and next under the breast rqj 
over the shoulder again, and so ou alternately until the bree 
is sufficiently covered and supported. 

In the drawing (Fig. 42), the bandage is only partial^ 
applied, and it will be seen that, at the last, two turns ha^q 
been successively made under the breast, and this will oft" 
be found advisable. The next turn would go round tlie choj 



' * «.h 



4KDAGB BOTH BREABTl 



above or below the opposite breast, and so on, as bigh j 
migbt be oecessary. 



To Bandage both Breads (Fig, 43), — Beginniug around the 
waist aa before, tbe bandage ia taken under the left breast 




aver tbe right shoulder, and then half round the waist 
to fix the turn ; next across the back to the left shoulder, 
} the chest and under the right breast, and round the 
ick to the left side] the next turn is under the left breast, 
md half round the chest, and so on nlteruately, the folds 
ing applied on the left from below upwards, and on the 
right from above downwards, and crossing alternately on the 
front and back of tbe cheat. The order would, of couree, be 
reversed, if the bandage were applied in tbe opposite direction 
round the waist at fiiyt, and it is immaterial which method is 
followed. 
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To Bandage the Finger (Fig. 44). — A bandage, three quarters 
of an inch wide, will be most convenient, and a couple of turns 
(leaving out a loose end) should be made round the wrist; the 
bandage is then brought over the back of the hand, and taken 

FiO. 44. 




in a series of spirals to the tip of the finger, which it surrounds, 
and is brought back by regular spirals in the opposite direc- 
tion to the root of the finger again ; crossing the former band- 
age on the back of the hand, it finally surrounds the wrist, and 
can be finished ofiTby making a knot and bow with the loose 
end. 

The penis may be bandaged in a similar way, but it will be 
sufiicieut generally to commence at the root of that organ, 
without going round the groins. 

In applying simple dressings to either finger or penis, it will 
be sufficient to twist a piece of lint round a few times, after the 
manner of the above bandage, and finish off by splitting the 
lint and tying the two ends around the part. 

To Bandage all the Fingers. — The bandage is carried round 
the wrist, and then spirally over the little finger as described 
above ; it then passes round the wrist and down to the ring 



biger and back to the wriat, and so to each finger and the 
mb auceessiveiy aa seen in Fig. 45. This bamiage is used 




•rhen in cases of fracture of the u]^per arm, etc., it is thought 
]le to baudnge the hand to prevent cedenia, and U also 
^plicable in cases of wound of tlie palm. 

To Bmidaije the Thumb: Spiea 0/ Thimb.~A bandage. 




iout three-quarters of an inch wide, Bhould be Ssed round 
e wrist by a couple of turns from within outwards, and is 
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llien to be brought over ihe back of the thumb ti) the lower ' 
purt 111' the firat phaluux, around which it is to fiirm a loop. 
Then cmaMiug itiwlf at the phalanx, and passing over the back 
of the baud, the bandage will arrive at tlie outer wide of the 
urist, under which it is to pass, to de^-end upon the thumb, 
and form another looj), elightly overlapping the former one, 
and so on until the appearance given in Fig, 46 is produced. 
The bandage h to be finishes) off by two or three simple turns 

iind the lower end of ihe forearm. 

This bandugc ia very useful in maintaining pressure upon J 
the ball of the thumb in cases of wound, attended with smart | 
bjemorrhttgc. 

To Bandage Ike Arm. — The bandage is to be fixed by a I 

figure-of-eight turn around the metacarpus and wrist, and the I 




bandage may then be commenced as near the fingers as de^ 
sirable, by a series of figure-of-eight turns (Fig. 47) passiaoj 
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over the back of the hand, under the wrist, and down again 
over the root of the thumb, thus crossing on the back of the 
hand in regulnr succession. As soon as the bandage is brought 
iairly above the wrist, a. few plain spirals may be applied, and 
the "turns" may then be commenced and carried along the 
outside of the aim. Around the elbow-joint the figure-of- 
eight turns should be resumed and applied as on the knee, or 
as figured in the application of a bandage after venesection 
(p. 113), and the "turns" maybe again resumed in the upper 
arm. If it should be desirable to include (he fingers at the 
same time as the arm, this will be best accomplished, first, with 
a smnll spiral bandage, as shown in Fig. 45, and the above can 
afterwards be applied over It. 

Bandage for the Axilla. — The bandage is fixed by a couple 
I of turns round the upper arm from within outwards, and is 




I then brought under the axilla and over the pectorals to the 

ktop of the shoulder. It next forms a loop around the root of 

die neck, and crossiug itself, is brought behind the shoulder to 

B axilla again. These figure-of-eight turns may be repeated 



190 



NUAUES FOH THE HEAD. 



» often as ueptjssary, but it should be remembered that tli6 1 
oue first applied U tu be the hij^hest of the set. 

This baudag;e may. If it is preferred, be carried under the 
oppwile arm iustead of ruutid the neuk (Fig. 48). It will be i 
commeneed in precisely the same way, and the crossiDgs will 
BiniUarly be on the top of the shoulder. 

Bandage* Jot the Head. — The simplest form of bandagft for 
the head cunaUta of a couple of turns round tlie forehead and 
occipui, but this is very apt to slip up iinlesa conjoined with a 
turn under the chin (Fig. 49j. The circular portion is to be 





I 



fastened with a pin just in front of the ear, and the bandage I 
being folded down over it, can be easily carried under the I 
chin and over the vertex. In applying this last turn or two, f 
the roll of the bandage is necesHarily reversed, as shown in J 
the illustration. 

When dressings arc to be kept ou the top of the head, some I 



f 
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of the turns under the jaw should be made first, so that they 

are kept in place by the circular ones, or, where it is desirable 

d the unsightly nppearance of the baudage under the 

chin, the circular portion should be applied and fastened with 

piu at the forehead ; a turn can then he Ijilten over the head 
and pinned again at the occijiut, and su backwards and for- 
wards two or three times. 

When it is advisable to apply pressure to the aide of the 
head (wound of temporal artery, etc.), the following modifi- 
eatiiin of the circular baudage will be advantageous: After 
a couple of simple turns round the forehead and occiput, the 
baudage is to be made to ascend and descend alternately as it 
passes over the point where pressure is to be applied. The 
arraugeraeut is seen in Fig. 60, and closely resembles the ap- 




pearance produced hy niakinj; r 
are, however, made, the Imuda;^'* 
throughout. 



vfi-^rcd turn*, unue of which 
bciug kept flat to tlie head 
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^^^B Rrnirrfnl liitnilage of Ihe Hcwl; (.iipe/i'He.-— This bandage is 
^^H «n exwiHlingly useful nne for keeping dressings upon the head, 
^^P or for makiug pressure upou the integunieut after extensive 
I Bcalp-wounds. It has ihe disadvantages of being a little diffi- 

cult to apply, and of being rather hot. 

A double-headed roller, two inches wide, is required, one 
head being a third larger than the other. The patient beiDg 
seated, the operator stands behind him, and taking the small 
roll in the right, nnd the other in the left hand, applies the 
internietliate portion of the bandage upon the patient's fore- 
head. It is essential that the commencement of this bandage 
should be as low on the brow as possible, and the rolls are ■ 




' then brought round the side of the head to aa low on the I 
occiput ae convenient, for (hn will vary somewhat with the I 
ahape of the individual's haad The bandage in the operator's I 
left hand is now to cross the other, and tu be transferred to J 

I the right hand, while the other bandage is to be folded over-fl 
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it and carried along tbe muldle line of the head with the 
operator's left hand. 

The baudage dow in the right hand contiuuea its horizontal 
course around the hen<) to the forehead, where it again crones 
the other baudage and passes round to the occiput. The ver- 
tical bandage is folded back over the horizontal (which keeps 
it in position), and passes a little to the lejt side of the middle 
line to the occiput, It ia then crossed again by the horizoutal 
bandage, and passes forward to the rigJit side of the middle 
liue, and being again crossed by the horizontal, passes to the 
occipnt on the left overlapping the iormer fold m the same 
direction. This in the point in the application shown in the 
illustration (Fig. 51) and the hands baling ju'^t exchanged 




bandages, arc seen parsing the duc in a horizontal, and the 
other in a nearly vertical direction These turni from before 
backwards and in the contrary direction are regularly con- 
tinued until the wh lie head is covered when the horizontal 
bandage is to make a few extra rounds so as to keep all tight. 
The result ia seen in Fig 52 where the end of the vertical 



bandage has been left hanging out lo ^how how it is finally 
secQrei) by the horiitoDtaJ turns. It will be observed that all 
the folds from forehead to occijtut are on the left of the middle 
. line, vfhile those in the contrary direction are on the right. 
Great care should be takeil to keep the horizontal bandage 
low down on the brow, and to place the crossings of the band- 
ages as near to the middle Hue as pri)ctk:able. 

To Bandage a Slump. — The object of this bandftge is not 
only to confine the necessary dressings, but, in addition, to 
Bupport the flaps, and counteract the teudency of the muscles 
to drag away fi'ora the cut extremity of the bone. In oi-det 
to accomplish these objects, the bandage should be begun at 
e distance from the end of the stump, and be carried round 
it with moderate tightness from above downwards, for a few 
turns; the right hand then holding the roller beneath the 




limb, the left is to grasp the part, so as to fix the bandage 
with the tips of the fingers at that point. The roller can oow 
be brought up over the face of the stump, and be fixed in 
front with the thumb (Fig, 53j, to be taken back again a little 
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to one aide of the first fold, and agaio secured witli the fingers; 
and this can be repeated iiutil the stump is suffiuienlly covered, 
a few circular turns being made at the last to secure the folds 
Id their proper places ; or, if preferred, a circular turn may be 
niade aiter each futd acro^ the stump, so as to eecure it at 
once, and set the left hand more at liberty, 

Tlie T bandage is a useful apparatus for keeping dressings 
on tbe perioeura or anus. It is formed of one piece of haudage 
to go round the waist and fasten by tying, or with a button, 
to the centre of which another piece is attached, to pass be- 
tweeo the (highs and be fastened to the circular portion in 
fn)Dt. This vertical portion may be conveniently split 
towards the end, so as to pass on each tide of the scrotum, and 
may be used to keep dressings upon the groins, if the euds are 
made to diverge well in front. An extemporaneous T band- 
age may be formed from an ordinary roller by fastening it 
around the waist with a knot in frout, then carrying the end 
between the thighs, and on one side of the genitals, looping it 
over the circular bandage behind, and bringing it forward 
again on the other side of the genitals, to fasten in front. This 
is the form ordinarily applied after tbe opei-ation forjiettila in 
), etc., but is then generally commenced behind. A very 
I convenient plan in the ease of operations about the female 
I genitals is, to fasten an ordinary diaper behind by means of a 
I tape round the waist, which being kept out of tbe way during 
I the operation, can be drawn down and secured with a piu to 
I the tape in front at its conclusion. 

Many-tailed Bm^dage. — This may be formed in two ways, 
either by taking a piece of calico or muslin the length of the 
limb, and wide enough to go at least once and a half round it, 
and then tearing it transversely from each side in strips, two 
inches wide, to within a couple of inches of the middle; or by 
making a number of stri|is of equal lenglh of ordinary band- 
age, and then attuchiug them along anollicr ccntrni piece at 
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right angles, with a needle and thread. In either case the 
central portion is to be applied to the back of the limb, and 
the transverse pieces folded over it in regular order, beginning 
from below. In stitching the transverse strips to the central 
portion, the upper strip should be attached first, and the next 
made to overlap it slightly, and so on to the end, so that when 
folded over from below upwards, each turn may overlap 
slightly the one below it, and thus give additional support. 
This is an advantage which the bandage does not possess when 
made from a single piece of calico. 

The many-tailed bandage is applied to limbs which require 
constant dressing, but which it is desirable should not be 
moved, as they would of necessity be for the application of the 
ordinary roller. 

Handkerchiefs may be usefully employed in some cases, 
either as temporary or permanent supports. The use of hand- 
kerchiefs in British surgery is not, however, of sufficient extent 
to require a detailed account of the various methods of appli- 
cation, which will be sufficiently appreciated by referring to 
the descriptions of the corresponding forms of bandages. 

Slings for the arm or hand may be most conveniently formed 
of a handkerchief folded into a triangle, or of a triangle of 
any suitable material. A sling for the hand (Fig. 54), where 
the object is to support ^nd raise the part, is best made by 
folding the triangle into a broad cravat, which can be then 
knotted round the neck so as to give the required height to 
the hand. In applying this the end of the sling passing in 
front of the hand should always go over the opposite shoulder, 
to meet its fellow at the back of the neck. The reverse 
method of proceeding does not give nearly so efficient a sup- 
port to the hand. 

A sling for the arm (Fig. 55), is best formed by placing the 
base of the triangular handkerchief beneath the wrist, an 



taking the en<l uf the sling whiuh passes in front ( 
I shoulder of the affected side, to meet its fellow at the 




the neck. The ai>es of the triangle may either be folded iu 
or brought round the arm aud piuiied in front. 

To Tie in. a Catiieter, — Various modes of performing this 
o)ieratiou are practiced. Iu all caSes, if a silver catheter is 
used, the tapes will be made fast to the rings at the end of the 
iDstrumeat, but if an elastic catheter is preferred, the tapes 
muat be fastened seeurely to it hy means of a clove-hitch, the 
uature of wliich is described in tlie chapter on dislocations. 

Firil Melhinl. — A piece of narrow tape, about twelve luches 
long, is passed through both rings uf the catheter, and the 
ends are brought down the opposite sides of the ponis. The 
foreskin is then drawn well forward, and a piece of strapping 
half an inch wide is carried circularly three or four times 
round the body of the penis immediately behind the glans, 
iuclu^itig within it the ends of the tape. This method is very 
effectual provided the skin has been drawn well Jbrward, for 
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otherwise the catheter has too much play. The strapping 
round the penis does not produce chordee, as might have been 
feared, since the plaster only adheres to the skin without ma- 
terially compressing the organ itself. 

This method may be modified by using ligature-thread in- 
stead of tape, and tying it behind the corona glandis beneath 
the foreskin. This is only suitable for an elastic catheter. 

Second Method. — A tape is passed through the rings as in 
the former case, but a greater length is necessary. The ends 
are to be brought on each side of the scrotum and over the 
buttocks, to be fastened behind to a bandage passed round the 
waist. 

This method holds an instrument very securely in the blad- 
der, since it is impossible it can come out while the extremity 
is directed downwards, as it is if the tapes are properly tight- 
ened ; but it is unsuitable, on this account, for cases whei'e 
there is a tendency .to chordee. 

Third Method. — A piece of bandage a yard and a half long 
is split at each end for one-third of its length. Two of the 
tails are fastened round the waist, and the other two carried 
along the groins and between the thighs, tojbe fastened to the 
waist bandage behind. The tapes or threads attached to the 
catheter can now be readily fastened to the bandage close to 
the root of the penis, a hole being cut in the bandage for the 
purpose if desired. 

Fourth Method. — For this an ivory or gutta-percha ring, large 
enough to go easily over the penis, is necessary. As this 
method is a little complicated, it is well to avoid its repetition 
every time the catheter is changed, by tying separate pieces of 
tape to the rings of the instrument, so that it can be freed with- 
out removing the whole bandage. The tapes are brought 
dow^n on each side of the penis, and are knotted to the rin 
around the root of that organ, the length of the tapes bein 
accurately adjusted, so as to hold the catheter in its prope-s: j 
position; the tapes are then carried round underneath tl^^'C 
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thighs and Pneircle them, a knot being formed in the centre 
of the groin on each side The ends are uext carried round 
the loiiio and haviug ciosRed arc fiually lied oear the umbili- 
cus (Fig 5(j) Care must be takeu that the ring ia amply 




Ur^ enough, and that the portions of tape on each side of the 
penis are raainlaiued "ufficiently short. 

Fifth, Method. — Tlie following plan has been davised by Sir 
Henry Thomiwou, and aaewers admirably (Fig, 57). The 
middle of a piece of " bobbin thread " (which cuts much leas 
than ordinary ligature) ia tied on to an elastic catbeter, and the 
double thread carried half way down the side of the penis, 
where it is knotted (Aj. The two threads then encircle the 
organ loosely, and are again knotted ou the opposite aide (B). 
A bundle of pubic hair? having now been selected, the threads 
are adjusted to the proper length, and are then tied around the 
bundle of hairs (C). A similar thread is then tied on the op- 
posite side of the catheter, and the proceeding repeated, each 
pair of threads encii-c-liiigtbe jenis, and being tied to the pubic 
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hair on the side opposite to that od whieh they hold the 
catheter. 

When a metallic instrument is used the ordinaty stilette 
will be sufficient to restraJD the flow of urine ; but wh«n an 
elastic catheter is preferred, a little wooden spigot must be 




fitted to it. In cases of injury to the bladder, etc., when it is 
desirable to carry off the urine as fast as it is secreted, a bul- 
lock's blad(ler or india-rubber bag may lie tied to the instru- 
ment, or the end may be put into a suitable urinal. 

A caniila or catheter passed through the rectum into the 
bladder is best maintained in position by four tapes, two 
passing in front and two behind, to a circular band round the 
waist. 

A catheter, when retained for any time, is apt to become 
clogged with mucus, etc., and if it is undesirable that it should 
be removed at the moment, it maybe readily cleared bypassing 
a stream of water through it by means of the iudia-rubl>er 
bottle described in the section on " Washing out the Bladder " 
(p. 89). 
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To tie a Patient for LiJholoiny. — Thiaoperation is frequently 
bungled in the operatiug theatre, to the annoyance of both 
, operator and bystanders. The haudage, usually of flannel or 
soft, broad, worsted tape, should be about a yard and a, half 
long when doubled, and the aasigtatit who is going to tie should 
make a noose iu it, by placing the centre of the double over 
his own wrist, then taking hold of the bandage lower down 
and drawing it through the loop on the back of his hand (Fig. 
58). The noose thus formed is to be fastened securely round 




fib& wrut of the patient on each side by a couple 
{Fig. 59), and when the operating surgeon gives the signal 

' (genernlly after the staff is iutniduced), another pair of asaiat- 
ants should bend the patient's knees and place his feet in the 
palms of his own hands. The first pair of assistants are then 
to bind the hands and feet firmly together by forming a series 
of figure-of-eight turns round the ankle and wrist with the ends 
of the bandage, finishing off iu front of tlie ankle-joint with a 
bow. The patient is theo brought to the exige of the table. 
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and au assistant on each side holds the knees steady, and in 
the positions the operator may indicate. 



Fig. 59. 




Retractors are not nearly so often used as in former days, but 
the house surgeon should know how to make one if desired. 
In amputations of limbs with a single bone a retractor of two 
tails is required, but where there are two bones, one with three 
tails will be necessary. A retractor is made of a piece of 
calico of a width suitable to the size of the limb, and about 
three feet in length. One end should be split and torn up to 
the centre of the retractor, where a small circle may be cut 
out with the view of accommodating the bone better. The 
three-tailed retractor is made in the same way, but is split into 
three parts, the middle one being intended to pass between the 
bones. 
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FRACrUKES. 



The eiitii-e subject of fractures is much too wide to be treated 
of Bysteraatically in a haiidbook like the present, aud it is to 
be supposed that a house surgeon, besides having a general 
knowledge of the subject from previous reading, will possess 
some larger work on surgery, to which he may refer for any 
minute poiut of diagnosis. In the following pages, therefore, 
I shall merely enter into such details of the treatment of the 
ordinary fractures as may be useful to the house surgeon, leav- 
ing him to refer to the works of Fergusson, Enchsen, and 
Druitt, or to the elaborate American work by Dr. Hamilton, 
for further information, and for varieties of treatment other 
than thoae in coQiinon use iu Englis 



IXagnodg. — In the majority of cases there can be no doubt 
is to the nature of the accident on its first admission. The 
^ distortion of the limb, and the inability of the patient to 
perfortn the ordinary movements, will aufficiently mark the 
nature of the case, which will be further confirmed by the 
sensatiou of crepitus imparted to the baud placed over the 
seat of injury, while the, limb is gently moveti. When it is 
perfectly obvious that the bone is broken, it is only cruelty to 
twist and turn the limb about merely for the sake of pro- 
ducing crepitus, and thereby injury is often done to the soft 
parts, and the amount of extravasation is in all probability 
increased. 

The errors into which the young surgeon may possibly fall 
are, first, in mistaking a deformity resulting from an old in- 
jury for a recent fracture (particularly if the patient should 
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not be able to answer questions from drunkenness, etc.), and, 
secondly, nii!>taking the crepitus of a joint for that of a frac- 
ture. The latter is the more common error, and fortunately 
does little real harm. To guard against this it will be neces- 
sary to notice whether the entire bone moves when rotated, or 
whether (as in fractures) the crepitus is produced in the length 
of the bone ; careful measurement and comparison with the 
opposite side will show also that there is not the slightest dif- 
ference in the length of the limb, and the patient, if urged to 
do so, will probably be able to exercise an amount of force 
with it which would be incompatible with the existence of a 
fracture. Women who have been hard at work all day at the 
wasli-tub, not unfrequently find at night that a swelling has 
taken place at the lower part of the arm, which they attribute 
to some blow, and apply at an hospital for relief for a supposed 
fracture of the radius, which the swelling and obscure crepi- 
tation, the result of effusion, cause it to resemble pretty closely ; 
and in the same way persons with rheumatic joints who may 
happen to meet with an accident, exhibit an amount of crep- 
itus which might very possibly mislead the unwary surgeon. 
The house surgeon need scarcely be warned not to concentrate 
his attention entirely upon the injury in one limb, to the neg- 
lect of fractures or other injuries in other parts of the body, 
but such cases of inattention have actually occurred. 

Simple Fractures. — In the examination of simple fractures 
the greatest care must be taken not to convert them into com- 
pound ones by rough manipulation, which might cause a spic- 
ulum of bone to perforate the skin ; and in all cases, therefore, 
of supposed fracture, the limb should be thoroughly exposed 
by cutting open the clothes before it is manipulated in any 
way. 

The time chosen for "putting up" fractures varies a little 
in different hospitals, some surgeons applying splints, etc., im- 
mediately, others preferring to wait until all swelling has sub- 
sided ; but this only applies to fractures of the lower extrem- 



ily, those of the arm being dressed at once and treated for the 
nn)st part iiranng the out-palieuts. If a fracture is quite re- 
cent, it wil] be i'nund most eouveiiieot to put it up at once, 
since the subsequeDt swelling is thereby oftea entirely pre- 
vented ; but should some hours have elapsed since the accident, 
and the limb lie already BwoUeu, it is impossible to put it up 
in its final apparatus, aad it may, therefore, be laid on a pillow, 
or loosely fastened upon a splint until the swelling has sub- 
sided, lu all cases where the treatment has been immediate, 
the possible occurrence of subsequent swelling must be borne 
in mind, and the patient, if allowed to go home, should be 
strictly enjoined to come and ?how himself within twenty-four 
hours, or earlier if the limb become painful or numbed. lu 
the hoiipital a little care will prevent any untoward results 
from tight bandaging, etc., but it does occasionally happen 
that a limb will swell imperceptibly, or while- the patient is 
Asleep, and produce an injurious amount of conslrictiou, and 
the house surgeon should therefore take a look at all recent 
fractures the last thiug at night. Should the amount of swell- 
ing which has already taken place interfere with the diagnosis 
of the injury, it will be better to use palliative measures, 
Buch as cold lotions and a sling, until the swelling has gone 
I down ; and in obscure cases it will be only right to take the 
visiting sui^eon's opinion before commencing a course of treat- 
Since in certain cases of obscure injury about the upper 
ends <}f the femur and humerus, impacfioii is one of the best 
forms a fracture can take, it would be a very bad practice to 
undo the natural cure thus effected by rough manipulations, 
though by so doing the diagnosis might be rendered more 
complete. 

Dislocations accompmiijini/ frwhires of the Khafl^ of bones 
should be reduced as soon as the limb has been firmly put up 
piints, so that it may receive no furtlier injury; but in 
» of or near the ariieutar extreiniHen with dislocation of 
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the fraginenfy as in the case of fracture of the upper eud of 
the humerus with dislocation of the head, it will be necessary 
to lift the head of the bone, if possible, into its proper place 
before the fracture can be properly set. Or if this is impossi- 
ble, the shaft must be brought into close relation with the 
glenoid cavity, so that a false joint may be formed.* 

The administration of chloroform is often of the greatest 
service in cases of fracture, both by enabling accuracy of diag- 
nosis to be attained, and by assisting in the reduction of the 
broken fragments by completely relaxing the muscular spasm, 
and thus, in many cases, obviating the necessity for the division 
of tendons, etc. The advantages of the use of an anaesthetic 
in cases of fracture complicated by dislocation must be still 
more obvious. 

Compound fractures should, if possible, be converted into 
simple cases as soon as possible, by healing the rent in the skin. 
When the injury to the integuments is recent and slight, a 
piece of lint covered with blood or collodion is the best appli- 
cation ; but where a crushing force has been applied, and the 
skin is so damaged that union by first intention is impossible, 
it will only do harm to convert a sore into an abscess by seal- 
ing it up, and water-dressing or a poultice will therefore be 
the best treatment, unless resort is had to the antiseptic method 
described at p. 143. 

The question of amputation in compound fractures must of 
course be left to the visiting surgeon, and the house surgeon 
should not hesitate to request his immediate attendance should 
any of the following complications be present: 1st. Great 
comminution of the bones and destruction of soft tissues. 2d. 
Two or more compound fractures in the same limb. 3d. Rup- 
ture of, or severe injury to, the principal vessels and nerves of 
he limb. 4th. Compound fracture into a large joint. 



* Vide Lancet, 9th September, 1865, for a summary of cases of this 
kind in which reduction was and was not effected ; by Mr. C. Wil- 
)iains of the Norwich Hospital. 
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Setting Fractures. — All fractures, both simple aud compound, 
muBt be set properly, i. e., the broken portions must be brought 
into their proper relation with the rest of the limb, before a 
cure can be effected. As a genera] rule, it is better not to at- 
tempt to set a fracture until everything is ready and at band 
for its final treatment or "putting up;" but when a piece of 
bone is seen to have taken up such a position that any slight 
movement of the patient may force it through the skin, it will 
be better to make traction at once, restore the piece, if pos- 
sible, to its proper place, and keep up extension while the nec- 
essary apparatus is being prepared. In thus eflTecting exten- 
sion, one assistaut should grasp the limb firmly above the 
injury and another below it, and both should then make steady 
traction in opposite directions until reduction is effected, of 
which the house surgeon will judge partly by the restoration 
of the symmetry of the limb, partly by carrying the finger 
along the most prominent portion of the bone to ascertain its 
regularity, as well as by corapariifou with the other limb and 
careful measurements. 

In making comparative measurements of limbs, great care 
must be exercised to take precisely the same fixed points on 
the two sides ; and an ordinary measuring tape is the best in- 
strument for the purpose, since the exact measurement of each 
aide can be at once read off and recorded. 

The following are the principal points made use of in meas- 
the limbs: 

In the upper extremity — 

From the estremity of the acromion process to the external 

mdyle of the hunierus- 

From the tip of the coracoid process to the inner condyle. 

From the condyles to the styloid processes of the radius and 

na. 

In the lower extremity— 
" From the anterior superior spinous process of the ilium to 

» tower border of the patella. (The lower border of the 

tella should always be selected, and the bone be pushed up 
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as far as the ligament will allow it to go, or error may be 
caused by the coutraction of the muscles of the thigh.) 

From the crest of ilium to the top of the trochanter. 

From the patella to the inner or outer malleolus. 

From the anterior superior iliac spine to the malleoli. 

A line (A B) drarni from the auterior superior iliac spine to 
the tuberosity of the ischium (Fig. 60), will in the healthy 




subject just touch the top of the gi-eat trochauter. This ia 
N^laton's test line for dislocation of the femur upwards or 
backwards, in either of which accidents the trochanter will 
reach above the line. Mr. Bryant has recently called atteu- 
tion to the value of the ilio-feinoral triangle (Fig. 60) in the 
diagnosis of injuries about the hip, and particularly of im- 
pacted fracture of the nock of the femur. The patient being 
recumbent, a vertical line (A C) is allowed to fiill from the an- 
terior superior iliac spine, from which the distance (CD) to the 
top of the trochanter can be measured at a right angle to it 
If the neck of the femur be broken and the trochanter drawn 
up, this line will uecei^sarily be shorter than on the sound 
side. 

Before applying any apparatus, the limb should be cleansed 
with soap and water; and in hot weather, a little starch po^^- 
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Aer dusted over the skin will prevent the itching, n 
otherwise becuniG iutulerable. 



Ajipiiratjtg for Fradures. — Splints of every possible form 
have been invented for the treatment of fractures, the greater 
number of which are never used, at least in hospital practice. 
Both metal and wooden s-plints are ia common use, and the 
ordinary ones will be indicated in the following pages in de- 
scribing the treatment of ihe individual fractures. Both kinds 
must be carefully selected so as to fit the limb accurately, and 
should be thoroughly padded before being applied. 



Pnde may be made of tow, cotton-wool, or sheep's wool, the 
advantage of the latter being its greater elasticity. The ma- 
terial chosen should be carefully packed together so as to 6t 
the splint and slightly overlap its edges, and should then be 
inclosed in a piece of soft cloth or muslin, which may either 
be made to wrap round the splint and pad together, or, in- 
closing the pad alone, may be afterwards stitched to the splint, 
according to tbe fancy of the surgeon. Care must be taken to 
prevent tbe stuffing of the pads becoming lumpy and uncom- 
fortable, and iu making large pads, which will be subject to 
continued pressure for some weeks, it will be advisable to have 
the thread carried through them at a few points, 30 as to pre- 
vent the sbifting of the stuffing. 

Very sufficient extempore pads may be made for tbe use of 
out-patients, by wrapping some tow or woolin a piece of mus- 
lin or linen, and then fastening it to the splint with a strap of 
piaster at each end. 



8plint-room.~^¥.\tiTy hospital is, or should be, provided with 
a room s{)eeially fitted to contain surgical appliances. It 
should be fitted with cu])boards, having shelves long enough to 
d full-sized splints, which should be kept sorted and padded 
y for use. In order to keep the splints and pads clean, a 
inbleached calico should be folded round each dl- 
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vision ; otherwise the dust gets in, and, when required, the pads 
have to be recovered. 

All splints should be thoroughly washed before being repad- 
ded ; and if employed for gangrenous cases, etc., they should 
be repainted if made of iron, or scraped if of wood, before 
being again used. 

Gutta-percha is a most useful material for splints, and for 
this purpose its thickness will vary from an eighth to a quarter 
of an inch, according to the amount of support required. To 
ur?e this substance effectually one or two minor precautions are 
necessary; the first of which is that a piece of gutta-percha 
should be cut an inch or two larger every way than the size of 
the splint required, since the gum undergoes contraction upon 
being immersed in hot water. A basin or pan, sufficiently 
large to take in the piece of gutta-percha without bending, 
should be provided, and boiling water will be necessary for its 
preparation. It will save scalding the fingers, and also main- 
tain the shape of the splint better, if the gutta-percha be laid 
upon a piece of muslin of suitable size, by which it can be im- 
mersed in the water, and held there until perfectly softened. 
Being then lifted out by means of the muslin, it should be 
allowed to cool for a moment or two, so as not to scald the 
patient's skin, and must next be applied to the part to which 
it is intended the splint should be fitted. The wet fingers of 
the operator should then mould it carefully to the limb, and 
afterwards a bandage had better be applied so as to maintain 
it in position until cooled. In a quarter of an hour the splint 
may be removed, and any roughness of the edges trimmed off 
with a sharp knife, when it may be padded with wool or lined 
with wash-leather plaster, and will be fit for use. In order to 
obviate the unpleasant confinement of the perspiration which 
the gutta-percha causes, it will be advisable to make a series 
of holes in the splint, when perfectly cold, with a punch of 
the diameter of an eighth of an inch or more ; and if the splint 



LEATIIER-FELT SPLINT. 211 

B lined with leather, it should also be perforated in the same 
way. 

In fittiug a gutta-percba splint to a case of fracture, care 
must be taken to bring the parts into the exact position they 
are intended to occupy eventually, before the gutta-percha 
cools, or the mould will be aselesa ; and in some cases, there- 
fore, it will be better to shape the splint upon the correspond- 
ing portion of the sound limb, and afterwards make any little 
alteration which may be necessary for the opposite side. 

Leather. — -Thick sole leather may be used for making 
splintB, being cut to the appropriate shape with a sharp knifej 
and then softened in hot vinegar and water before being 
moulded to the limb, in ihe same way as the gutta-percha, 
over which it has the advantage of not interfering with the 
functions of the skin, but is otherwise not so manageable as 
the gum. 

Leather is particularly useful in the treatment of chronic 
jo in t-d lipase, particularly of" the hip, in children, in whom the 
application of a well-made leather splint, of the form shown 
in Fig. 61, allows the use of crutches at an early period. In 
fitting a leather splint to the hip, or any other joint, it is most 
important that the leather should be thoroughly softened 
before it is applied, so as to adapt itself easily to the irregular 
surfaces; and the splint should be made sufficiently large to 
take a firm hold of the pelvis and thigh respectively. When 
hardened by drying. Hi «'(m, the splint should be lined with 
wash-leather, and fitted with strajis and buckles, or, in the 
case of the smaller joints, the edges may be fitted with eyelet- 
holes, and a lace may be employed. 

Leather-felt Splint. — Mr. Hides, of Mortimer Street, lias 
patented a form of felt combined with wash-leather, which 
can be rendered sufficiently stifi' to afford support to a limb, 
by soaking the felt in a solulion supplied for the purpose. A 
piece of the required size is to be laid upon u table, with the 
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leather side downward, and the fluid is to be freely applied to 
the felt by means of a paint brush; the splint is to be affixed 
to the limb by tapes, so as to prevent evaporation, and on 
drying will become stiffened. This splint may be usefully 
employed for the support of limbs, but cannot be satisfac- 
torily moulded to the joints. 

Fig. 61. 




On an emergency, very serviceable splints for fractures may 
be improvised out of cardboard, a hat-box, or even an old hat 
itself, softened in hot water. 



PorO'plastic Splint — This material, which is supplied in 
sheets of several qualities by Mr. Cocking of Penzance, has 
the great advantage of only requiring to be dipped in boiling 
water before being moulded to the limb. It rapidly sets, and 
in the course of a few hours becomes dry and hard, when it 
may be removed and lined w^ith wash-leather or linen before 
being reapplied to the affected part. When used for the treat- 
ment of fractures, a wooden splint may be advantageously ap- 
plied as a temporary support during drying. 
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Immovable Apparatwes. — Under this head will be described 
the mode of apjjlyiDg bandages to which certaio adhesive sub- 
stances are added, with the view of fixing them firmly upon a 
limb, and incasing it so as to form a most useful method of 
treatment in almost eyery variety of fracture. 

The substances in most common use among British surgeons 
are; 1st, starch; 2d, a mixture of chalk and gum; 3d, piaster 
of Paris; 4th, glue; and 5th, silica. Of these the starch ia, 
perhaps, the most extensively employed; but the plaster of 
Pans bandage possesses, in my opinion, such decided advan- 
tages over it, that it will eventually in many cases supersede 
the starch, as the method of using it becomes more generally 



Starch Bandage, — The slarch is mixed in the ordinary way 

rith warm water, and is to be of the consistency of that used 

ihy laundresses. The limb being held in a suitable position by 

Fiissistants, the old practice is to apply a dry bandage oyer the 

whole length of it. The starch is now to be painted with a 

brush oyer the bandage, and made to soak into its interstices ; 

and any inequalities are to be iilled in with cotton-wool, 

soaked in the starch. Strips of pasteboard, torn of a suitable 

e and shape, and well soaked in the starch, are then to be 

I'lftid along the limb in the positions in which support will be 

Iprincipally required; and lastly, a well-starched bandage is to 

I be applied two or three times uver all. 

Owing to the amount of moisture necessarily included in 
ibiB apparatus, it will take many hours to dry, and the limb 
t therefore be carefully maintained in position by means 
if sand-bags, and, if necessary, by extension with a bandage. 
iPheii the starched case is dry, it is customary to lay it open 
I a pair of strong cutting pliers, iu order to see that the 
mb is in proper position, and a fresh -starched bandage is 
terwards applied over the case to restore its continuity. If 
Hie limb should have been swollen when the bandage was first 
^plied, in three or four days the starched case will be found 
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to be too large, owing to the natural subsidence of the swell- 
ing; and it will be necessary to split open the case again, and 
having pared the edges to the requisite amount, to reapply it 
with a fresh external bandage. 

The great difficulty in using this apparatus will be found to 
be the dangerous and unbearable constriction of the limb, 
caused by the shrinking of the first dry bandage. This, how- 
ever, may be advantageously dispensed with altogether ; or if 
employed, care should be taken to use a bandage which has 
been washed and thoroughly shrunk, and this precaution will 
be as well for all the bandages used with the starch. M. 
Seutin avoids the use of the first dry bandage by employing 
cotton-wool smeared with starch, in which the limb is wrapped, 
and this has the advantage of becoming compressed by the 
contracting bandages outside it, and thus guards the limb from 
injurious pressure. The house surgeon must exercise the most 
vigilant care, for the first forty-eight hours after applying the 
starch bandage, that no such pressure occur, and must not 
scruple to cut the whole apparatus away, if the extremities of 
the limbs show the least symptom of it, or if the patient com- 
plains of feeling great constriction. 

Chalhand-gum bandage is applied in exactly the same way 
as the starch bandage. The adhesive mixture is made by 
adding boiling water to equal parts of gum arabic alid precip- 
itated chalk ; and this material has the advantages over the 
starch, both of becoming firm sooner, and of having more 
strength, so that the addition of strips of pasteboard is rarely 
necessary, 

Planter of Paris Bandage, — The plaster for this purpose 
should be the fine white powder used by modellers ; and must 
not be old, or it will have become deteriorated by the absorp- 
tion of moisture. 

There are two ways of applying the bandage. 

First Method. — Taking a loosely woven bandage (the " lint 
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bflDdftge" of Mr. Ewen is admirably suited for the purpiwe), 
the dry powder ia to be rubbed iuto its meshes on botb aides 
with the palm of the hand, and the bandage is then to be 
loosely rolled. These powdered bandages may be kept rolled 
and always ready, if they are preserved In a covered jar so as 
to exclude the air. When required, the bandage should be 
placed in a basin of water for a couple of minutec, that it may 
become thoroughly wetted, and should then be applied as 
rapidly as may be upon the fractured limb, which must be 
carefully held by the assistants. The bandage may be applied 
directly upou the skin, and, as far as possible, "reversed 
turns" should be avoided, but each fold of the bandage should 
thoroughly overlap the one below. The bandage should be 
long enough to go once up the limb and then down again ; and 
it will materially strengthen the casing if the operator has a 
little of the plaster mixed with water to the consistence of 
cream, by his side, and applies some of it with the palm of the 
hand between the two layers. If the interior of the bandage 
should not have been sufficiently wetted, it can be readily dip- 
ped into the basin again, and a little of the fluid plaster ap- 
plied over all will fill up any irregularities. 

Second Method.— If the powdered bandages are not already 
prepared, the following will be the readiest way of applying 
the bandage. Some cold water being placed in a basin, the 
plaster is to be shaken in, and the water well stirred until it 
becomes of the consistence of cream ; then the bandage, being 
placed in another basin of water, that it may become wetted 
as it unrolls, the operator ia to commence rolling it in the basin 
containing the plaster, which will thus become effectually ap- 
plied to its surfaces. The bandage should bo applied to the 
limb in the manner described above, and some of the mixed 
plaster can be u.scd to fill up the interstices. This method baa 
the advantage over that by nibbing in the dry plaster, that it 
remains firm when exposed to continued immersion in warm 
wafer. 

When the surface to be covered with the plaster bandage is 
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very extensive, it may be advisable to delay the setting of the 
plaster by the addition of a very small quantity of size to the 
water ; or if that is not at hand, a little stale beer will answer 
as well. The addition of salt to the water increases the ra- 
pidity with which the plaster sets. 

In whichever way the bandage is applied the assistant who 
is holding the limb should maintain his hold for five minutes 
after the operation is completed, when the plaster will be suffi- 
ciently set, and will only require time to dry. 

The day after the application of the bandage, when it has 
become dry, the surface should be painted with gum-water, 
white of e^g, or, what is much cheaper, common flour paste, 
which will prevent the plaster from chipping ; and in children 
or imbeciles, when the bandage is likely to be wetted with 
urine, a coat of spirit varnish over the exposed surface of the 
limb will prevent all damage, and materially assist in main- 
taining cleanliness. 

The great advantages which the plaster bandage possesses 
over the starch and gum are, the ease with which it can be 
applied, and the rapidity with which it sets, thus forming at 
once a perfect case for the limb, and obviating the necessity 
for the maintenance of extension during the process of drying. 
The plaster bandage is readily removed when done with, by 
simply unwinding it, whereas the operation of cutting open the 
starch apparatus is always one of considerable difficulty ; or 
should the plaster be too thick for this to be accomplished, the 
dilute hydrochloric acid may be rubbed along one side for a 
few minutes, when the bandage will become soft enough to be 
cut with scissors. In this way also valvular openings may be 
made if required. 

Dr. Roser, of Marburg, has combined the starch with the 
plaster bandage ; according to him the starch bandage has the 
advantage of being very durable, the plaster that of immediate 
firmness; both advantages are gained by placing a plaster 
bandage over the ordinary one with starch. After a couple of 
days, the starch has become hard and the plaster covering may 
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be removed. The author has no experience of this plao of 
proceed i 11 g. 

Plaster of Paris Uplint. — The following is another mode of 
using the plaster bo as to form a regular splint for the limb, 
which can he removed and reapplied at pleasure. The de- 
BcriptioB is that given by Dr. Little, of New York : 

" The limb is first shaved or slightly oiled ; a piece of old 
coarse washed muslin is next selected, of such a size that wheri 
folded about lour thicknesses it is wide enough to envelop more 
than half of the circumference of the limb, and long enough to 
extend from a little below the under surface of the knee to 
about five inches below the heel. The solution of plaster is 
then to be prepared. Equal parts of water and plaster are the 
best proportions, and the plaster is sprinkled in the water and 
gradually mixed with it. The cloth having been unfolded, is 
immersed in the solution aud well saturated ; it is then to be 
quickly folded as before arranged, and laid on a flat surface, 
Buch as a board or a table, and smoothed once or twice with 
the hand in order to remove any irregularities of its surface, 
and, with the help of an assistant, applied to theposterioreur- 
face of the limb. The portion extending below the heel is 
turned up on the sole of the foot, and the sides Iblded over the 
dorsum, and a fold made at the ankle on either aide. A band- 
age is tu be applied pretty firmly over all, and the limb is then 
to be held in a. proper position (extension being made if neces- 
sary by the surgeon"), until the plaster becomes hard. The 
time required in preparing the cloth, mixing the plaster, and 
applying the casing to the limb, need not lake more than 
fifteen minutes. After the plaster is firm, and the bandage 
removed, we shall have a solid plaster of Paris ease partially 
enveloping the limb, leaving a portion of its anterior surface 
exposed to view. If any swelling occurs, evaporating lotions 
can be applied to the exposed surface, and we can always 
easily determine the relation of the fractured ends. If neces- 
sary, an anterior splint, made of the same material, can be ap- 
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plied, and then both be bound together with adhesive plaster, 
and, if desirable, a roller bandage over all. If the anterior 
splint is not used, two or three strips of adhesive plaster, one 
inch wide, or bands of any kind, may be applied around the 
casing, and will serve to keep it firmly adjusted to the limb. 
Thus applied, we have a most beautiful splint, partially en- 
veloping the limb, making equal pressure, light, and allowing 
the patient to change his position in bed, or to sit up in a chair, 
or go about on crutches ; and a splint which can be easily 
made in any place where plaster is to be had." 

Glue Bandage, — Mr. C. De Morgan has adopted the use of 
this bandage in the Middlesex Hospital, and thus describes 
it : " The best French glue should be used. It should be 
broken up and soaked in a little cold water for some hours, 
and then melted in the usual way ia a glue-pot, as little water 
being used as possible. It is not necessary to soak the glue in 
cold water, but if this is not done it will require the longer 
heating. When it is to be used, about a fifth part of its bulk 
of alcohol must be added — methylated spirit answers quite 
well. At first this converts a great part of the melted glue 
into a whitish coagulum, but by a litttle stirring it all lique- 
fies, and is then fit for use. The alcohol is added to induce 
the rapid drying of the glue, which would otherwise remain 
soft for many hours, but when mixed with the spirit begins to 
get firm on the surface very soon after it is applied, and in a 
short time becomes tolerably firm throughout. It should be 
applied with a moderate sized flat hogs' bristle brush. Sup- 
posing that a simple fracture of the leg is to be treated, these 
are the steps to be taken : 

" The foot should be neatly and firmly bandaged from the 
toes to the ankle. Two or three streaks of glue along the 
sides and front will secure the bandage, so that it need not be 
again disturbed. The leg from the ankle to the knee should 
then be covered with a very thin layer of cotton-wool, — not 
the medicated wool, as it is called, but such as is procured in 



sheets for lining dresses. Of this a layer, not more than ihe 
eighth of an inch in thickness, can be easily stripped off, and 
smoothly applied to the leg. A cotton bandage shtmid tlien 
be rolled very smoothly and with tolerable firmness up the leg 
from the ankle tu the knee, and well painted over with r.be 
glue. Another bandage should then be placed over the first, 
and the gluing process repeated. A third may then be ap- 
plied and glued, and then a bandage should be put ou over 
all, and the leg placed in position, and retained, if necessary, 
by sand-bags or junks. Of course, if the snrgeou please, he 
may apply strips of bandage, or of any linen or cotton material 
he may find at hand, iostead of repeating the roiling process. 
The glue should be laid on freely, and brushed a little into 
the bandage. lu some cases two layers of the glued bandage 
will be found sufficient. In others it may be desirable to give 
greater support; but this can always be done as an after-pro- 
cess. The leg should be left at rest for from twelve to twenty- 
four hours. The glued bandage must then be cut through its 
whole length. This may be done with the ordinary scissors 
used for the starched bandage, or a director may be insinuated 
beneath the bandage and eut upon with a sharp knife. If 
"too long a time elapses before the bandage is eut through, it 
becomes so hard that great difficulty may be found in cutting 
it at all. When the bandage is thus slit up, so great is its 
elasticity that it may have its edges separated sufficiently to 
allow it to be easily slipped ofiTlhe leg; and when left to itself 
it will resume its original shape, aud this elasticity it will 
retain fot as long as it is used. A strip not more than a 
quarter of an inch wide, aud running the whole length of the 
bandage, should now be cut off from one edge, and holes 
punched out parallel to the edges on either side, and about 
half an inch from them; into these 'eyelela' are to be in- 
serted, such as are commonly used in laced bandages or boots. 
" The punching and insertion of the eyelets are rapidly done 
with the common instruments used for the purpose, which, 
with the eyelets, can be had at any toolmaker's. 
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"The bandage is now complete. If it is thought desirable 
to strengthen it generally, or in any particular part, thie may 
be done by gluing on fresh strips of linen. Its appearance 
may be improved by gluing on an edging of tape round the 
top and bottom, and along the sides of the slit. It is reap- 
plied to the leg, and laced up as firmly as may be thought 
necessary. The lace, if it is not' furnished with a tag, is best 
introduced on an eyed probe, and it should always be passed 
from without inwards. If the tag is introduced from within it 
always gets entangled in the cotton-wool, and the process of 
lacing is extremely troublesome. 

"Thus a case is formed which is completely moulded in the 
form of the limb, is very elastic, very firm, and very durable, 
and which can be accommodated with perfect ease to all the 
varying states of swelling of the limb. 

" In situations where the roller cannot be conveniently car- 
ried round the part, the splint can be just as well formed by 
laying strips of linen in any direction and gluing them. The 
cotton-wool of course adheres to the first layer of the bandage, 
and comes oflT when it is removed. It is applied in the first 
instance, in great measure to keep the glue from contact with 
the skin."* 

Paraffin Bandage. — Mr. Lawson Tait having noticed in 
some cases, especially compound fractures and others involv- 
ing discharges from wounds, that both plaster of Paris and 
dextrin or starch bandages have the disadvantage of be- 
coming oflTensive by absorbing the discharges, in 'order to 
obviate this, has proposed to use the ordinary paraffin of com- 
merce applied with a flannel bandage of loose texture. The 
method which he has found most convenient is to have as 
much paraffin as is thought necessary melted and placed in a 
china bowl, which is to be immersed in hot water, to keep the 
paraffin in a liquid state. The bandage is to be passed through 

* Med. Times and Gazette, May 20, 1866. 
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the melted substance aa it is being applied ; and as the paraffia 
melta at from 105° to 120° F., aceordiug to ita quality, no 
fear need be entertained aa to scalding tlie patient. After al- 
lowing five or ten minutes for the setting of the bandage, two 
or three coats of the liquid paraffin should be brushed over it 
80 as to get a thickness of a fourth or three-eighths of an inch, 
and if necessary another saturated bandage placed over all. 

The advantages claimed for this method are its cheapness, — 
as paraffin sells at from fourteen peace to eighteen pence per 
pound, — its extreme lightness, its cleanliness, its neat appear- 
ance, and that it perfectly resists moisture. It is very firm, 
and, if cracked, can be mended with a hot wire. 

Silica Bandage. — Mr. Wagstaffe has used at St. Thomas's 
Hospital a, bandage stiffened with silicate of soda alone, or in 
combination with lime in the form of common "whitening." 

The silicates of potash and soda, dissolved in an excess of 
caustic alkali, are now prepared in large quantity in the manu- 
facture of soap, and can be easily obtained at a very moderate 
cost. Messrs. Hopkins & Williams, of 16 Cross Street, Hatton 
Garden, have supplied it in large quantities at 4d. a puuud, 
and in small quantities at 6d. a pound, and it can be obtained, 
though inferior in character, at 2d. and 3d., so that it is not 
an expensive material. 

The limb is to be left exposed to the air for about half an 
hour, but there is no fear of any of the silicate coming off 
aAer the first few minutes, and after half an hour or less 
(varying with the temperature) the bandage is firm enough to 
prevent ' movement. Moreover, the bandage continues to 
harden for about two or three days, at the end of which time 
it should be quite firm ; but it is usually firm enough in a few 
hours to insure immobility of a limb. 

The solubility of the silicate in water is an advantage, for 
it renders the removal of the bandage easy.* 
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Sand-hags are very useful adjuucts in the treatment of frac- 
tures, being laid on each side of the limb, with or without the 
addition of splints. Care should be taken that the material of 
which the bag is made is sufficiently fine to prevent the sand 
from getting out into the bed, and the sand itself should be 
the finest sea-sand, and thoroughly dried. 



CHAPTER X. 



FHACTUHES. 



Fractures of the skull are accompanied generally by the 
symptoms of either concussion or compression of the brain. 
When, therefore, the injury to the bone ia only slight, consist- 
ing merely of a simple depression or crackof the calvaria with 
more ur leas concussion, the house surgeon may content him- 
self with shaving the head and applying cold to it, conjoined 
with rest and darkness, unless more urgent symptoms should 
Buperveue, when the advice of the senior officer should at once 
be obtained. 

When, however, the injury is coraplicatfid by a wound of the 
scalp, rendering the fmcture compound, or if it is comminuted 
and symptoms of compression are present, no time should be 
lost in summoning the surgeon of the day ; since any operative 
interference, to be of service, must be early, and even should 
DO operation he requisite, it is but right that, in cases which 
are always more or less ambiguous, the greatest experience 
should be brought to bear upon them. The house surgeon 
must be careful not to mistake a bruise of the scalp (the mar- 
gins of which are often so sharply defined as to resemble the 
edge of bouej for a fracture of the skull with depression. 
With a little care, it can be satisfactorily made out that the 
depression is imaginary, and the fluctuation of the blood in 
the centre of the tumor will assist in the diagnosis. These 
cases must never be punctured, and only require time for the 
due absorption of the elfnsed blood. 

Fracture* of the base of the skull may give rise to no special 
symptoms at first, and be only detected by the flow of clear 
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fluid from the ear after the patient is placed in bed. Perfect 
rest in a recumbent position is the best method of treatment, 
followed by the exhibition of mercury should acute head-symp- 
toms supervene. 

Fractures of the spine are generally complicated with serious 
damage to the spinal cord, producing paralysis of the parts 
below the seat of injury, or, if very high up, causing imme- 
diate death by cutting off the nervous supply to the diaphragm. 
Since time is the only possible means of cure for these cases, 
the house surgeon's care must be directed to the prevention of 
bed- sores and disease of the bladder, by placing the patient 
upon a water-bed from the first, and by drawing off the urine 
at frequent intervals, and washing out the bladder at least 
once a day {vide p. 89). 

Fractured pelvis, resulting from a severe crushing force or a 
fall from a great height, is but too often complicated with rup- 
ture of some of the abdominal viscera, and especially the blad- 
der. The house surgeon's first care must therefore be to intro- 
duce a catheter and draw off any urine which the bladder may 
contain, the condition of which, bloody or otherwise, will help 
to the conclusion as to whether that viscus is injured or not. 
Bloody urine, though alarming, is by no means a certain sign 
of rupture of the bladder, since it may simply be caused by a 
bruise of the kidneys, bladder, or urethra {vide p. 40 for diag- 
nosis). The most certain sign of rupture of the bladder is 
when no urine can be drawn off by the catheter, while it is 
shown by the history of the case that the bladder must have 
contained a considerable quantity at the time of the accident. 
If, as generally happens, the urine has passed into the peri- 
toneal cavity, nothing can save the patient ; but if, fortunately, 
the rupture may have taken place in front of the membrane, 
it is just possible that timely incisions may do good, and the 
visiting surgeon should therefore be summoned to see the case. 

Rupture of the urethra is occasionally caused by fracture of 
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the pubic portion of the pelvis, and will possibly impede the 
passage of the catheter iuto the bladder, or subsequently give 
rise to extravasation of urine (5. v.). 

Treatment. — Absolute rest being necessary, it is advisable to 
put the patient upoii a fracture-bed, so as to avoid all disturb- 
ance when the bowels arc relieved, etc. A broad strip of 
leather plaster may be fastened round the pelvis to keep the 
fractured portions in position, and, where the injury has com- 
minuted the anterior part of the bone, the finger should be iu- 
troduced iuto the rectuin (or vagina) to restore the fragments 
as nearly as possible to their proper position. 

Occasionally the whole acetabulum of one side ia detached 
by a double fracture, and consequently is pui^hed up by the 
contraction of the muscles of the thigh, and it will then become 
Decessary to make extension by means of a long splint, which 
will take its point of counter-extension from the opposite thigh, 
by means of a fillet, similar to that recommended by Sir W. 
FergusHon for the treatment after excision of the head of the 
femur; or by a weight attached to the foot, with a counter- 
extending periueal baud in the opposite groin. 

Fractured nasal bones should bo restored at once to their 
proper position by means of a director introduced into the 
nostril, and will generally keep in place without any plugging 
of the nostrils, provided the patient exercises ordinary care. 
These fractures are not unfrequeutly accompanied by em- 
physema of the tissues about the root of the nose aud eyelids, 
which may possibly be mistaken for commencing erysipelas. 
The best treatment is to paint the part with collodion, which, 
if repeated a few times, will exercise pressure sufficient to pre- 
vent further escape of air into tfae tissues. 

In every case of injury to the nose, it is well to examine the 
condition of the septum, since it may be displaced considerably 
with or without fracture. If displaced, it should l>e at once 
carefully restored, under chloroform, by means of a strong 
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director or other suitable iostruciient iDtrodiiced into tbe □ 
tril, and it may be uecesaary to plug one nostril for a time to ] 
keep the septum in its place. Great care should be taken to 
injure the mucous membraue as little as possible. 

Fraetured lower jaw, in hospital practice, ia generally the 
result of a blow with the fist, and seldom of a fall, though tbe 
|)atieut may assign the latter as the cause of the accident. 
Care gbould be taken to examine all the teeth, to see that a j 




tooth has not dropped into the fissure between the broken por- '] 
tions, as sometimes happens, particularly in the molar region. 

If the fracture is near the symphysis, it is advisable to pass i 
a piece of stout silk round the adjacent teeth so to bind the [ 
fracture together, but this cannot be accomplished far back ia j 
the mouth. The wedges of cork, etc., which are recommended, 
are, as far as my experience goes, unnecessary and us 
, eince they c-annot long be kept in position, and then roll about \ 
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the mouth, to the patieot's great annoyance. It has been 
recommended to mould pasteboard or gutta-percha to the jaw 
externally, so as to form a splint for it, but in the majority of 
cases the following bandage alone will be fouod to form a quite 
sufficient and satisfactory treatment. 

A baodage, three inches wide and a yard long, should have 
a slit four inches long cut in the eentre of it, parallel to and 
an inch from the edge, and the ends of the bandage should be 
split to within a couple of inches of the former slit, thus form- 
ing a four-tailed baudage with a hole in the middle. The 
central slit can now be adapted to the chin, the narrow ]>ortiou 
going in front of the lower lip, and the broader beneath the 
jaw ; and the two tails corresponding to the upper part of the 
bandage are then t« be tied round the nape of the neck while 
the othei-a are crossed over them, and carried over the top of 
the bead, as shown in the illusti-ation (^Fig. 62). 

In bad cases of double fracture, a metal " plate " lined with 
gutta-percha, and fitted by a dentist upon the teeth, is the 
most satisfactory mode of treatment.* 

Fradured ribs are often very difficult of accurate diagnosis, 
especially if the patient is fat; and in cases of doubtful injury 
to the thorax, it is as well, therefore, to apply a hroad flannel 
bandage at once, which generally gives great relief. 

Wben a fracture can be clearly made out, the application 
of a broad piece of plaster, or better, of sti-aps overlapping one 
another slightly, from the spine to the sternum of the affected 
side, will be the best treatment, since the movements of tbs 
sound side are thereby less interfered with than when the 
bandage is used. 

Cases of injury to the thorax, by crushes, etc., with or with- 
out fractured ribs, are materially relieved from the consequent 

• Tha varioiiB forms of Bjiparfitiifl 
jiiw will be found Ht length in thu uuthur'i 
Uiaeuaea of the Jhws," 18T2. 



228 FRACTURED CLAVICLE. 

dyspnoea by small doses of tartar emetic given for a day or two 
after the accident. 

Fractured Clavicle, — More forms of apparatus have been 
contrived for the treatment of this fracture than for any other, 
but the following are the two methods most in use in hospital 
practice. 

A pad being placed in the axilla of the affected side, a 
figure-of-eight bandage is taken round the shoulders and behind 
the back ; wool being carefully adapted to prevent rubbing at 
the axillae. This may be conveniently effected by folding 
some split cotton-wadding around a piece of bandage, and 
stitching it along the front and back, as suggested by Mr. 
Cobbin, of University College Hospital. The shoulders being 
thus drawn back, the arm is fastened to the side by a few 
turns of bandage, being at the same time pushed outwards by 
the axillary pad, while the forearm is carried in an ordinary 
sliug.* 

The disadvantage of this arrangement is the uncomfortable 
drag of the bandage behind the shoulders, which is very irk- 
some to the patient unless he continues in the horizontal posi- 
tion. 

In the second method, a firm pad three inches thick at the 
upper part, but diminishing to an inch at the lower end, which 
should be half-way down the humerus, is to be fastened into 
the axilla of the affected side by means of a piece of bandage 
stitched to it and tied over the opposite shoulder. A bandage 
being taken twice round the middle of the humerus, so as to 
get a firm hold, is then to pass behind the body, and a few 
times round the chest, inclosing the humerus and binding it 
firmly to the side and in a vertical direction (Fig. 63). (The 
bandage is directed to be taken across the back first, to coun- 
teract the tendency there is to cross the humerus over the 
chest.) The forearm, being now laid across the chest with the 



* Vide illustration in Druitt. 
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hand towards the opposite shoulder, is to be inclosed iu a regu- 
lar aeries of turns round the body, a few of which should be 
made to pass under the dhow and over the opposite shoulder, 
BO as to keep the arm from dropping down. 

To keep the apparatus firm, the bandages should be care- 
fully stitched both along the front and back of the axiUary 




around the elbow; or if the surgeon choose he may 
] plaster of Paris or starch to the above arrange men t, and 
p thoroughly fix the parts. 

, EUig'a apparatus for fractured clavicle* is a simple and 
fficieDt contrivance, which meets all the requirements given 
:, and is shown in Fig. 6'4. Its great advantage is the 
y serviceable crutch-pad, which is efficiently supported by 
9 strap passing over the shoulder, and should be protected 
f a fold of flannel from the perspiration of the axilla. The 
rap passing round the body incloses the upper arm, and 
aeps it perpendicular and fixed to the padded support of the 



FBAOTDBED HUMERUS. 



crutch, ftod thus the arm is prevented from being crossed over 
the chest. The baud should be supported by a. simple sling. 




Fractured Hvmerm. — If the fracture is near the upper ex- 
tremity of the bone, it may be couveniently treated with a 
rcctaiif^ular iron splint, to which a crutch is fitted, with a screw 
so as to permit of extension being made in the axilla (Fig. 65). 
In using this it will be necessary to bandage the forearm and 
lower part of the humerus carefully to the splint, before the 
screw is turned, and care must be taken not to press the crutch 
so forcibly into the axilla as to produce oedema of the limh. 
This splint is sometimes fitted with a cap to pass over the 
shoulder and along tbo outside of the humerus, which may be 
used or not, at the fancy of the surgeon. 

Another method is to place only a pad in the axilla, and 
then to mould a firm gutta-percha splint to the shoulder and 
outside of the arm as far as the elbow. A bandage is then to 
be carefully applied over the splint and around the thorax, 
the walla of which, together with the pad, prevent dislocation 
inwards. The fingers, hand, and forearm, should be bandaged, 
and the baud carried in a sling, which should not extend be- 
yond the wrist, so as to allow the weight of the arm and elbow 
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to draw upon the fracture. Plaster of Paris or starch may 
be advaatageuusly used to keep the parts firmly in position.'*' 




^Fractures of the shaft of the humerus may be conveniently 
Sated with three straight splints, which can be easily cut to 
tbe length required for each case. The forearm being flexed, 
one splint is placed on the inside of the arm, reaching from 
the axilla to the inner condyle ; and care must be taken that 
the pad a little overlaps tbe splint at the upper part, or it may 
excoriate the armpit. A second Innger splint is placed on the 
outside of the arm, reaching from the acromion to the external 
condyle ; and a third (or fourth if necessary) may be placed 
in front or behind, between the other two. These may be 
bandaged to the arm ; or, as shown in the illustration (Fig. 66), 
a couple of liuen straps and buckles may be used. The fore- 
arm may be placed in a sling (Fig. 65), taking care that the 
elbow is not pushed up ; or tbe whole arm and forearm may 
p covered with a bandage passing round the thorax. 



^^Jp covered will 



* Vide illustralioD, FtrguB 



1, p. ■2ii2. 
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A rectangular gplint on the inside alone, or ou both sides 
tliearm, aud reaciilDg to the wrist, may be used, care being 
takeu to pad thicitly near the eomiyles; or what is better, to 
have a hole cut in the splint to £t the projectiug bone. Tha 




straight splints, figured above, may be conjoined with the rec- 
tangular inside splint, or the plaster of Paris bandage alone 
may be employed. 

Fractures at the loner end of the humerus are beat treated 
with an inside rectangular splint; andwheu the injury involves 
the elbow-joint, care should be taken that it is not injuriouBly 
compressed by ihe bandages. In fact, it is better to avoid 
taking the bandage over the joint at all, so to allow i 
application of fonieotatioua or evaporating lotions, if 
sary. 

Fractures of Forearm. — The treatment will be the 
whether the shaft of one or both bones of the forearm is frac- 
tured. Two light wooden splints are ordinarily used ; bui 
surgeons differ as to their length, some carrying the splints tO' 
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the tips of tbe fingers, while others make them reach only to 
the wrist It wilt, however, be found most satisfactory to have 
the splints lung enough to reach to the metacarpal boues, so 
as to prevent motion in the wrist-joint, but not to interfere 
with the movements of the fingers (Fig. 67). Care should be 
taken, iu selecting the splints, to have them very little wider 
than the limb itself — only enough, iu fact, to take off the 

iTesBure of tbe bandage, since otherwise the limb will roll 
bout between the spliots, and a very indifferent cure will be 
Reeled. 
The splint for the front of the arm must be a little shorter 
than the other, lo allow of the elbow being easily flexed ; and 
in padding the splints, care should be taken to make the 
stuffing rather thicker iu the centre than at the sides. 

Although the position which the arm will ultimately assume 
will be between pronation and supination, in setting the frac- 
ture and in first applying the spliuts the limb should be snpi- 
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Dated, by nhich fltep the booes will be brought parallel to one 
EDOther. Having satisfied himself that the broken bones are 
in proper apposition, the house surgeon should then gently 
lift the litub OD to the back splint, and lay the front one upon 
it; next, grasping the two ends of both Bplinte firmly, he 
should bring the arm into a position midway between prona- 
tion and supination, and hold the splints while an assistant 
passes a strap of adhesive plaster around each end of them, so 
as to fix them securely (Fig. 67). By thus avoiding all mns- 
cular action on the part of the patient, the chances of dis- 
placement are greatly diminished, and the bones will probably 
be in much better poeition than if the splints are put on after 
the rotation has been made. A bandage can afterwards be 
applied over the splints, and the arm suspended in an ordinary 
filing. 

A single fiplint is sometimes made use of; and in that case 
the hand is generally pronated, and the splint is carved to fit 
the wrist and metacarpal bones. 

Collet's Fraelure. — For the treatment of this fracture of the 
lower end of the radius, it is necessary that the hand should 




be adducted; and fur this purpose such a splint as is shown in 
the illustration (Fig. 68), or a more perfectly pistol-shaped 
one, as preferred by some surgeons, may be employed. The 
practice varies as to which side of the limb the splint should 
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be applied to; most surgeotas, however, preferring the palmar 
as[)ect- III applying the splint, the limb Bhoiild be firmly 
grasped, and the Iiatid addiicted uotil the bones come into 
proper position, ivheu the splint may be applied to the palmar 
surface, and held there, while a strap of plaster is applied 
around the baud, and another rouud the upper part of the 
forearm, to keep the limb in the necessarily strained posiliou. 
A bandage should afterwards be applied over the hand and 
at the upper part of the forearm, but not over the seat of frac- 
ture, as it would tend to dinplace the broken ends.* 

Gordon's uplintg for CoUes's fracture are much used in Dub- 
lin, and have the advantage of leaving the fingers free, and 
thus avoiding Bub.4equent stifliieas. The palmar splint (Fig. 
69), is hollowed out to receive the forearm which is placed in 



I 




the prone position, and with the haud banging over the end. 
A convex ridge is placed on the radial aide of the splint, 




vebicli keeps the fragmeuts in position, and this is aided by 
the hollow upjier splint (Fig. 70), which is broader at the 



* Vide iliuatrution witli pietul-^plint upplied to the do^l^al eurfiicc, 
n Erioheon's "Science and Act of Surgery." 
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lower than at the upper end, and has an overhanging lip on 
the radial side. Simple pads are adapted to each splint, and 
the fracture having been reduced they are applied to the limb, 
and fixed with straps and buckles as shown in Fig. 71. 
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Fractured Metacarpal Bones. — If one of the central metacar- 
pal bones is broken (generally in fighting), it will be most 
efficiently treated by placing a stout ball of tow in the palm, 
and then flexing the fingers forcibly upon it until the frac- 
ture is reduced, when the hand must be retained in position 
by bandaging the fingers firmly down to the wrist, the meta- 
carpal bones being left uncovered. If one of the lateral bones 
or that of the thumb is broken, a palmar splint, of either wood 
or gutta-percha, and thickly padded, may be employed ; and 
it may be necessary to flex the fingers over the top of the splint, 
before the broken bone can be properly adjusted. 

Fractured phalanges are readily treated with a splint of wood 
or gutta-percha, and a bandage similar to that figured for the 
finger (p. 186). It will be found convenient to pad the splint 
by wrapping it up in a suitable piece of lint, two or three times 
folded ; and it will be best to make it long enough to reach 
well into the palm of the hand. 



FBACTCIKI'JD TBIHH, 237 

Fractured Thigh. — The Imig splint, with a perineal baod, ia 
one of the comnioueat minies of treatment ol' fracture of any 
part of the femur. In applying it, care inuat be taken to 
select a splint long enough to reach from the lower part of the 
axilla to a few inches beyond the heel, and that in children 
the splint is not wider than the thickness of the limb, or it will 
be impossible to prevent the thigh from rolling beneath the 
bandage. A useful addition to the long splint is a small 
wooden crossbar fastened below the splint and a few inches 
from its lower end. This both obviates injurious pressure 
upon the patient's heel and prevents the rolling of the limb to 
one side, and is therefore a great assistance, especially in cases 
of hip-disease. In some hospitals, Default's spliut, with a foot- 
piece, is preferred to the plain lath commonly known as Lis- 
ton's splint. 

The perineal band is a most important part of the appa- 
ratus, and is best made of a piece of soft cotton bandage 
stitched so as to form a long narrow bag, and then stuffed with 
cotton-wooi. This should be long enough to reach from the 
tnidOte of the groin to the corresponding point behind, and to 
each end of it should be attached stout tapes, which will work 
much more easily tRrough the holes in the top of the splint 
than any bandage. It has been recommended to cover the 
perineal baud with oil-silk ; but it will be found that the per- 
spiration, to say nothing of the urine in the case of children, 
will soon cause the oil-silk to fray out and escoriate the groin. 
If it ia desired to use some water-proof material, the thin india- 
rubber cloth will be found to be the best. 

To Apply the Long Splint. — The Bplinthaving been carefully 
padded, and the perineal band prepared, the house surgeon 
should envelop the ankle in cotton-wool, and then make two 
or three figure-of-eight turns with the bandage around it, so as 
to get a firm hold on the foot. Then placing the splint by the 
Bide of the limb, the bandage is to be carried around its lower 
end, and through the notclies cut for the purpose, so as to fix the 
foot; great care being taken to insert cotton- wool wherever there 
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is any pressure, and to avoid crushing the smaller toes against 
the splint. The bandage is then carried regularly up the leg ; 
and it will be found that the figure-of-eight method can be ad- 
vantageously used all the way, without any " reversed turns," 
the crossings of the bandage being made along the line of the 
s]>lint. The knee having been included in the bandage (unless 
the fracture is very low down), the perineal band should be ad- 
justed; and one assistant should then make extension on the 
foot, while another tightens the perineal band, until the house 
surgeon is satisfied, by manipulation and measurement, that the 
fracture is properly set, and that the limb corresponds with its 
fellow in length. The tapes of the perineal band should then 
be carefully tied, and a broad roller must be carried round the 
thorax to confine the upper end of the splint ; but the bandage 
on the thigh need not be carried any higher, since the seat of 
fracture is best left exposed.* When the fracture is high up 
in the shaft, some surgeons prefer to add a small straight splint 
to the above, placing it over the fracture, and securing it with 
a couple of straps and buckles ; others again employing, in all 
cases, three splints to surround the thigh, in addition to the 
one on the outer side. 

A sand-bag laid along each side of the»limb will help ma- 
terially in keeping the limb quiet ; and, in children or unruly 
patients, it will be well to fasten a broad bandage or sheet 
over the thighs and trunk, so as to prevent attempts at sitting 
up, etc. In very young children, it will very much relieve 
the irksomeness of the confinement, if a hole is cut in the band- 
age or sheeting, through which the sound leg can be kicked 
about as much as may be desired without detriment to the 
fractured limb, which may, for additional security, be fastened 
by a bandage to the bottom of the bed. 

The constant wetting of the bandages with urine is a great 
drawback in the treatment of children, and may be best com- 



* Vide illustration, Fergusson, p. 400, or Druitt, p. 278. 
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bated by smearing the upper part of the tliigh baDdage with 
plaster of Paris and afterwarda varniahing it, and by changiug 
the perineal baud occasionally, unless made of judia-rubber 

Hamilton's plan of applying a long splint to each thigh, the 
two splints being fitted into a croas-bar at the feet, is exceed- 
ingly useful in children, who can then be lifted with the 
greatest ease, and turned from side to side for washing, etc. 
(Fig. 72). It is not necessary to apply a perineal band on 
the sound side, and the bandage round tbe trunk may be ad- 
vantageously replaced by a broad belt of plaster. 




Plaster of Paris or starch may be advantageously used from 
the first, without splints, and no special directions need he 
given for their application ; or they may be added to the long 
splint, so as to prevent all possibility of movement. 

The double inclined plane, if used, may be formed of an or- 
dinary Maclntyre iron splint, screwed to the proper angle ; or, 
what is preferable, a wooden stand made to fit the bed, on 
which a double incline can beat once made to any height, may 
be employed- Most forms of fracture-bed allow of this posi- 
tion being awumed, and in cases of severe compound injury, or 
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fracture of both limbs, recourse may be had to that method of 
treatment at once. 

Extension by Straps of Plaster. — The practice of making ex- 
tension by means of straps of adhesive plaster having come 
into vogue in America, it has been adopted by many surgeons 
in this country, and has the advantage of obviating injurious 
pressure about the ankle. A strip of plaster, two inches wide, 
is cut long enough to reach from immediately above the knee 
to the sole, and up again on the opposite side of the limb, leav- 



FiG. 73. 




ing a loop, eight or ten inches long, below the foot ; this is 
carefully applied to the limb, a bandage is carried over it, so 
as to prevent any possibility of its slipping, and a piece of 
wood or gutta-percha may be placed in the loop and across the 
sole of the foot, to prevent its being pressed upon by the 
plaster. 

The loop at the extremity of the plaster, whicih, it will be ob- 
served, exercises traction without compressing the ankle, may 
be secured in one of the notches of the ordinary long splint; 
or extension may be produced without a splint, by attaching 
a weight to it, as shown in Fig. 73, to hang over the end of 
the bed, and fixing the patient by means of a perineal band 
attached to the head of the bed ; or, if preferred, the foot of 
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the bed may be raised > 



i to prevent the patient slipping 



By employing a pulley for the rope to work over, this con- 
trivance ia rendered more perfect. Fig. 74 ahowe a double 
pulley fitted to the bed and carrying a flat-linked chain, which 
ia in use in Univereity College Hospital, and by which the 
line of traction can be readily adapted to suit each case. 




An American mode of making extension is by using a long 
Bplint with a perineal band, and a cross-bar going below the 
sole of the foot. The limb is not bandaged to the splint; but 
extcDsion is produced by a loop of plaster, which is acted on 
by a tourniquet, or some similar contrivance attached to the 
cross-bar, and thus any degree of extension can be made. 

An improvement on this method, by which elastic tension 
of the limb is coustantly maintained, was introduced in Uni- 
versity College Hospital by Mr. Buckston Browne, a late 
house surgeon, aud is shown in Figs. 75 and 76. The foot-piece 
(G) is a piece of stout wood, four inches by two and a half. 
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notched to receive a stout india-rubber ring (F), known in 

the trade af a "horse's cutting ring" (from its use as a guard 

for the fetlock). The foot-p!ece and the 

I^^j^*" ring are secured to the limb by means of 

I^H||t|||l| an ordinary stirrup of stout strapping, 
' 'll^l \\mwf '"'' inches wide, extending above the 
knee, so as to relieve the joint of strain. 
A long splint is prepared, reaching from 
the asilla to about eight inches beyond 
the foot, to the lower four inches of 
which is screwed a piece of one inch 
plank (A) about eight inches long. 
This piece of wood throws the direction 
of the traction into a line with tbe axis 
of the limb. The limb i." then bandaged 
io the usual way to the long splint, the 
bandaging, being begun above the 
ankle. When the bandage has been 
carried above the knee, the leg and 
splint are grasped together by tbe sur- 
geon, and extension is made while the 
perineal band is tightened. A hip spica 
and a body roller complete the bandag- 
ing, but it is well tu secure the body 
roller to the splint by a row of tinned 
tacks. (In the figure the bandaging is 
left imperfect to show the perineaj band.) 
Then on the plank (A) is screwed the 
bracket (B), through which slides the 
stem (D) of the hook (E). Along the 
stem and below the bracket runs tbe 
Bcrew-nut (C). The hook is now fixed to the risg ; and the 
stem being passed through the bracket, extension can be made 
by screwing up the nut. The bracket and stem are similar to 
those iiold by ironmougers for securing the cords of window- 
blinds, except that in place of the hook there is a little 
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grooved wheel. Tliia wlieel is easily cbanged for a book; or 
the wbitle a|^rnius, ring uuil hook, cau be ubtaiued from 
Messrti. Mayer & Mellzer, of Great 
Portland Street. *"""'■ ^<'- _ 

Another method, aleo intj^diicing 
the use of an india-rubber baud to' 
keep up constant exlcnsion id cases 
of iractured tbigb, has been iutro- 
duced by Mr. De MorgaD in tbe 
Middlesex Hospital. A long splint 
is fitted, about six inches from its 
lower end, with a cross-bar which 
passes beneath the foot, aud has three 
small pulleys fixed in it — one in the 
foot-piece, and one at each end of ilie 
splint. A loop of plaster being ar- 
raugetl as above directed, a cord is 
attached to it and passed over the 
pulleys in the foot-piece and lower 
end of the splint, and up tbe outside 
of the splint, where it is attached to 
an india-rubber "accumulator," or 
door-spring. The other end of the 
iudia-rubber is attached to another 
cord, wbicb is carried over the upper 
pulley, and attached to a well-padded 
perineal band, as shown in Fig. 77. 
If the length of the ropes is properly 
adjusted, tbe spring is kept in con- 
stant action, and extension is maiu- 
__tained. 

Dider to facUitate this, Mr. De 

[organ ■ employs a piece of hard 

I, fonr inches long, an inch broad, 

I half an inch thick, in which are three boles, to one of 

^ich the india-rubber is attached, whilst the end of the upper 




i 
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ford pas!«3 through and is firmly held by the other two. By 
this the cord can be easily tightened 
'"■ "■ after the manner of the ropee of a tent,* 

I Fraetiired Pafe/la. — In treating this 

^I\ fracture, the great point ie not to put on 

any apparatus too aoon. The koee-joint 
must have been injured to a certain ex- 
tent, and will require rest, cold lotions, 
etc., for some days, before a bandage can 
be applied. The portions of booe should 
be approximated as closely as possible, 
by relaxing all the muscles of the limb, 
by making the patient sit up in bed, and 
k by raising the whole limb to a convenient 

1 height on pillows or a leg-rest. 

' \Vhen all inflammatory action in the 

joint is past, if the patient is kept in 
bed, a simple splint at the back of the 
knee, with two straps of plaster to hold 
the fragments tc^ther, will answer very 
1 iu » well ; or Wood's splint may be employed, 

i| J J which is merely a back splint with hooks 

1 \& P*"- ''''° '*' to give fixed points for the 

U ^_L__ bandage to act from, and so to drag the 
\ I^HV^ parts togetber.f A broader splint than 
^^^^^ t''6 common ones will be the best for 
^ this purpose, since thus all pressure on 

thesidee of the knee-joint will be avoided; 
and it is well to bandage the thigh carefully, from above 
downwards, so as to counteract the action of the extensor 
muscles. 

Elastic traction without pressure upon the nutrient vessels 



I 



* British Med. Joiirnn], 20th July, 1867. 
f Vido illuatration, Fergusson and Druitt. 
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of the bone has been applied by Mr. Manuing, a late house 
surgeon of Uuiversity College Hospital, as follows : A many- 
tailed bandage is formed by stitchiug seven or eight broad 
straps of plaster to a piece of stout bandage. This latter is 
brought to the back of the thigh, arouud which the slips of 
plaster are firmly fixed, and is tjieu carried through a slit in a 
Blraight wooden splint upon which the limb is laid. The foot 
and leg are nest carefully bandaged to the splint, so as to 
keep the lower fragment in place, and elastic traction is main- 
tained upon the upper fragment by attaching an elastic band 
to the end of the bandage aud fising it to the heel of the 
splint.* 

Traction upon the fragments, by means of plaster and a 
weight, may be employed, as described by Mr. Callender.f 
The limb being secured to a back splint, ci-eaceutic pieces of 
pla.ster are fitted above aud below the patella, and tor some 
distance on the limb, and are secured by bandages carried 
round the splint. A curd is then attached to a loop in one 
horn of the lower crescent, aud being passed through a loop 
in the corresponding horn of the upper crescent, is brought 
down to meet its fellow of the opposite side in a double pulley 
projecting from the foot-piece, so that the weight attached to 
the cords may hang beyond the bed. The traction would 
necessarily draw the two fragments together. The same result 
would be gained by employing the pulley attached to the bed 
(Fig. 74) without the use of a splint. 

Mr. Teale, of Leeds, finds that efjually good results are ob- 
tained with sand-bags only as with complicated apparatus, and 
recommends that the patient should be simply confined to bed 
for sis or eight weeks, and when allowed to get up should be 
fitted with a soft leather splint, which will limit but not arrest 
the movements of the joint.f 

Plaster of Paris and starch are particularly applicable to 



t 



• Lancpt, 28l!i Febraary, 1874. 
f PrHotilionar, March, 1876, 
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the treatment of this fracture when all active mischief has 
dia^ppeared, and either of them may be applied alone, or in 
conjunction with a light wo(xien splint at the back of the knee. 
This latter method has the great advantage of enabling cases 
to be treated as out-patients much earlier than would otherwise 
be possible. The joint must be kept fixed for many weeks, 
for if flexion be permitted, the tissue uniting the fragments 
will become stretched and will permanently weaken the limb. 

Fractured tibia may be treated, from the first, most satisfac- 
torily, with the plaster of Paris, the starch, or the silicate 
bandage. 

Maxilntyre^s iron splint is a good but rather cumbersome 
method of treatment, and, unless care be taken to have the 
splint no broader than the limb, it is apt to shift to one side 
as the patient moves in bed. The splint should be slightly 
flexed at the knee (by means of the screw beneath) ; and the 
foot-piece made of a suitable length, and placed at rather more 
than a right angle to the leg-piece. It is usual to fasten a 
piece of bandage to the splint which is intended to go beneath 
the heel ; but this will generally be unnecessary, if the foot is 
properly secured to the foot-piece, and it is rather apt to rub 
the patient's skin. 

A turn or two of bandage having been made around the 
ankle in order to fix the roller, and the foot having then been 
secured to the splint, some cotton-wool should be inserted be- 
tween the malleoli and the side of \he splint, to prevent any 
rubbing at those points ; and the fracture being in proper posi- 
tion — the best criterion of which is that the great toe is in a 
line with the inner border of the patella — the bandage can be 
carried round the splint and as far up the leg as may be 
deemed necessary. Another roller around the thigh and up- 
per part of the splint will complete the arrangement, which 
can be rendered infinitely more comfortable to the patient 
by slinging the whole limb either to an ordinary cradle or in 
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a Salter's swing, which allows of more extended movement ou 
the patient's part, and gives great facilities tor dressiog com- 
pound fractures, etc.* 

In many hospitals three iipllnUa.re employed for all fi-actures 
of the tibia, the back one being a straight splint reaching to 
the ham, with a foot-piece at right angles, and the side-splints 
having foot-pieces also to pass on each side of the limb. In 
applying it the foot is secured to the foot-piece in the ordinary 
way with a bandage, which is only carried, up to the ankle, 
and another is used to confine the limb to the splint above. 




being applied immediately below the knee. A broad piece of 
gutta-percha enveloping the limb and the margins of the splint ' 
may be substituted for the upper bandage. The side-splints 
are best attached by linen straps and buckles, so that they can 
be readily taken off, if necessary (as in dressing a compound 
fracture), and the whole limb can be swung iu the manner 
recommended above. The whole arrangement is shown iu the 
accompanying illustration (Fig. 7S^, from a sketch of an actual 
patient. 

Metter's apparatwt, which is very eifective, aud in constant 
use at the Westminster Hospital, combines the advantages of 



* Tide illustration in Furgusson, 
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the above arrangement together with those of the swing, as 
the 8})lint is suspended from rollers and a cradle, which allow 
of the free movements of the patient. In making use of it, 
the knee is first firmly fixed, a pad being placed below the 
tub<?rosity of the tibia, and another below the head of the 
fibula ; and the foot being well strapped to the foot-board. 
Extension is then made by means of a screw underneath, and 
thus shortening is effectually prevented ; whilst the side-splints, 
when screwed on, keep the limb perfectly steady. 

Side-spUnU, commonly known as Cline's, may be used alone 
for fractures of the tibia, and the limb may be kept straight 
and in a swing, or be semiflexed and laid upon its outer side. 
The latter method is the ordinary treatment for simple frac- 
tures of the tibia in ^ome hospitals, and the flexed position is 
found to relax the muscles very eflBciently, and to permit of 
proper coaptation of the broken ends more readily than any 
other plan of treatment. A bandage is not necessary in this 
method; the splints being suflSciently secured with straps and 
buckles, and the limb being laid upon a pillow with the knee 
bent. 

Side-splints are sometimes made with the toe-piece on one 
side cut off, but there seems to be no rule as to which side of 
the foot the truncated splint should properly go upon, and it 
will generally be found more convenient to have the two splints 
of the same shape. There is sometimes a diflSculty in reducing 
a fractured tibia owing to the contraction of the muscles of the 
calf, and this may be obviated by flexing the knee-joint as in 
the case of dislocation of the ankle (5. v.). 

Fractured Fihxda. — If the fracture is at the upper part, 
where the displacement will be slight, the plaster of Paris or 
starch bandage will answer every purpose, or the limb may be 
put up in side-splints with the leg extended. 

When the fibula is broken towards the lower end (Pott's 
fracture), with or without dislocation of the foot and fracture 
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of the iouer malleolus, Dupuytren's short splint may be used, 
aud iu applying it two or three cautiooa are necessary. lu the 
first place, it is to be applied on the tibial side, so as to draw 
the foot in that direction, withthe view of throwing the broken 
ends of the fibula outwards. Secondly, the efficacy of the 
splint depends, in a great degree, upon the pad, which is to be 
made very thick opposite the point of injury, but thin in the 
other parts — only sufficient, in fact, to protect the limb from 
pressure. The foot is now to be bandaged firmly to the lower 
end of the splint, the notches in which will allow of consider- 
able traction being need ; and the bandage is to embrace the 
malleolus, but not to go more than an inch above it. The 
thick pad being now carefully inserted between the limb and 
the splint, immediately opposite the point of injury, another 
roller is to bind the top of the splint firmly to the tibia, imme- 
diately below the knee, but Is on no account to be prolonged 
to the point of fracture. Some surgeons prefer to apply the 
upper bandage first as giving more purchase iu bringing the 
foot straight* 

The drawback to this method is the uncomfortable strain 
kept up upon the foot, and Pott's fracture may be equally well 
treated with side-splints or even a back-splint. 



Fractiireg of the foot are generally the results of a severe 
crush, and need no special mention hero. The os calcis is 
occasionally broken across by falls upon the heel, and the 
treatment is the same as that for ruptured tendo Aehiliis 
(p. 62). 
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CHAPTER XL 



DISLOCATIONS. 



The dislocations which ordinarily come under the house 
surgeon's care are those of the upper extremity ; those of the 
lower being of very much less frequent occurrence, and for 
that reason, as well as for their greater severity, being usually 
referred to the visiting surgeon. 

The existence of a dislocation will be evidenced by the de- 
formity produced in the joint, the ordinary shape of which will 
be materially altered, while the extremity of the displaced 
bone will form uu unusual projection in the neighborhood of 
the articulation. The limb will have assumed an unusual 
position, in which it will be fixed, unless the dislocation should 
happen to be complicated with a fracture of the shaft of the 
bone, in which case there will be an abnormal amount of mo- 
tion in the lower part of the limb, while the upper part will 
remain fixed and distorted. In recent dislocations there will 
be no sensation of crepitus ; but in old cases there may be a 
spurious form of it present, resulting from effusion in the 
neighborhood of the joint. Dislocations may be simple or 
compound, and may be conjoined with fractures either of the 
articulation or of the shaft. Compound dislocations, being ac- 
cidents of great severity, in which the question of immediate 
operative interference will be involved, should be referred 
without delay to the visiting surgeon. In cases of dislocation 
with fractures of the shaft of a bone, the fracture should be set 
and put up firmly in splints, etc., and the dislocation imme- 
diately reduced ; but dislocations ^'lih fractures of the articula- 
tion must frequently be left in their abnormal positions. (Vide 
page 205.) 
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Simple dislocatious can be reduced, for the moat part, with- 
out any mechauical aseistance, and often without the admiuis- 
tration of chloroform, though that agent must always be re- 
sorted to at once if any difficulty should be encountered from 
muBcular resistance. If the pulleys are obliged to be resorted 
to, care should be taken to have a good fixed point to which 
they may be attached, and to protect the limb from injury 
during their action. 



The clove-hitch is the knot ordinarily employed to obtain a 
firm hold of the limb, and may be made of stout bandage, or, 
what is better, a stout skein of worsted, which not only takes 
a better grasp of the limb, but h less likely to inflict damage 
upon it than a bandage or rope. To make a clove-hitch the 
operator grasps the worsted with hia left hand, and forms a 
simple loop in it with his right, as shown in Fig. 79, where a 




cord is employed for the sake of greater distinctness. Hold- 
ing the first loop with the left thumb, he then makes another 
similar loop, and grasps it with his right hand ; and finally, hy 
passiug the one last made beneath the first, completes the 
clove-hitch (Fig. 80). The hitch is easily slipped over the 



DISLOCATION OF ACROMIAL END OF CLA%'ICLB. 

limb lo the reqiiired i)oint, whkh shoulii be protected by a few 
turus of a wet bandnge arouud it, aud Uie book of the pulleys 
can then be attached to [he other eiid of the worsted loop. 




There is some difference of opinion ns to the point on which 
traction should be made, some surgeons preferring the ex- 
tremity of the dislocated bone, while others attach the pulleys 
to the extremity of the limb in order to gain additional lever- 
age. It will be found, however, in most cases best to apply 
the clove-hitch on the end of the dislocated bone itself, since 
by that means all possibility of injuiing the intervening joints 
U avoided, 

Dkloealed jaw (iudicated by ibe widely gaping monlh if the 
dislocation is double, or by the chin being thrown to the 
posite siile if one condyle is displaced) is readily reduced by 
passing the thumbs, protected by a towel, along the molar 
teeth to the angle of the jaw, and then foi'cibly depressing that 
portion of the bone ; when the bone will be iraniediately drawn 
into its proper position by the contraction of the muscles of 
mastication. 



Dislocation of the a 



ial end of the clamcle is i 



t very u 
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common, and ie readily enough reduced by drawing the pa- 
. tient's shoulders back, while the thumb is pushed against the 
bone so aa to thrust it into its proper position. The difficulty 
always is to retain the bone in its proper place, and this may 
be attempted by placing a pad over the point, aud bandaging 
firmly through the axilla and rouud the chest. 

Di«loealion of the humerus, aa ordinarily met with, i. e., into 
the axilla or beueath the coracoid pnicess, cau be reduced 
most readily with the knee. The patient being seated, the 
house surgeon standing by the side, and placing one foot upon 
the chair, briugs his knee into the axilla, and bends the arm 
forcibly over it. Should thia fail to effect reduction, or if the 
dislocation ie on the dorsum scapulfe, recourse should be bad 
to the use of the foot, by which method great force can be 
exerted. The patient being laid on a flat couch or table, the 
house surgeon token off his boot, aud having laid a folded towel 
next the skin, places his heel (right or left according to the 
side dislocated) in the axilla; then having grasped the arm 
with his bauds, makes forcible but steady traction until the 
bone flies into its place. Should a liiir trial of this method 
fail in reducing the dislocation, chloroform should be admin- 
istered aud the pulleys had recourse to, the scapula being fixed 
by a jack-towel passed through the axilla and fastened to some 
convenient point, and the pulleys being attached to the lower 
end of the humerus by a clove-hitch over a bandage. 

After reduction, the arm should be bandaged to the side for 
a few days, or the accident will very probably recur. 

Diagnosis of Injuries ahout Ike Shmtlder. — Injuries in the 
neighborhood of the shoulder-joiut are often of a complex 
character aud doubtful nature, so that their correct diagnosis 
will tax the powers of the house snrgeon to the utmost, more 
particularly if, as frequently happens, swelling has come on 
before he sees the case. A large proportion oi' the oases which 
come before the house snrgeon are simply examples of bruise 
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from falls or blows upon the shoulder, and are best tre-ated by 
resting the arm in a sling, and the use of an evaporating lotion 
in the early, and a liniment in the later stages. These cases, 
however, are often troublesome from their tediousness, the 
patient being unable for a long time to raise his arm thor- 
oughly, owing to partial paralysis of the deltoid muscle, the 
result of the blow. Under these circumstances, the deltoid 
wastes and the shoulder becomes flattened, the appearances 
resembling in some degree, and upon superficial observation, 
those of a dislocation. Stimulating liniments and galvanism 
may do good, but the best plan is to make the patient exercise 
the arm, either by pulling upon a rope with a weight attached 
to it, passed over a pulley above his head ; or, more simply, 
by working at the handle of a common pump in company with 
another person. The effect of either plan is to assist the 
weakened muscle in raising the arm, and so to exercise it until 
it fully recovers itself. 

In examining cases of injury of the shoulder-joint, it is par- 
ticularly important to observe the amount of power over the 
limb possessed by the patient, since in both fracture and dislo- 
cation voluntary movement is lost to a great degree ; whilst in 
simple bruising the patient can cross the arm over the chest or 
back, although it may give him pain, and although he maybe 
unable to raise the arm to the head. 

In the following table the symptoms of the three forms of 
injury about the shoulder which may be most readily con- 
founded are given,* and will serve as guides in the diagnosis 
of these accidents. It must be borne in mind, however, that 
the first and second are much more likely to be met with than 
the third. 

* Tabulated from *' Hamilton on Fractures and Dislocations." 
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Signs of a Dislocation. 



(CbtMe, generally a fall upon 
the elbow or hand.) 

1. Preternatural immobil- 
ity. 

2. Absence of crepitus. 



3. When the bone isbrought 
to its place, it will remain 
without the employment 
of force. 

4. Inability to place the 
hand upon the opposite 
shoulder (or to have it 
placed there by an assist- 
ant), while the elbow 
touches the breast. 

5. Depression under the ac- 
romion process; always 
greatest underneath the 
outer extremity, but 
more or less in front or 
behind, according to the 
dislocation. 

6. Bound, smooth head of 
the bone felt in its new 
situation, and moving 
with the shaft. Absence 
of the head from the 
socket 



7. Elbow carried outwards 
as a rule, and not easily 
pressed to the side of the 
body. 



8. Arm shortened in the 
dislocation forwards, and 
slightlylengthened when 
in the axilla. 



Signs op a Fracture 
through the surgical 
Neck. 

(OtztMe, direct blows.) 



1. Preternatural mobility 
often, but not constantly 
present. 

2. Crepitus,produced easily 
when there is no impac- 
tion, or when the dis- 
placement is not com- 
plete j or vice versd. 



3. When once the frag- 
ments have been dis- 

§ laced, it is exceedingly 
ifiScult ever afterward to 
maintain them in place. 

4. If the fragments remain 
in iplace, the hand can be 
easily placed upon the 
opposite shoulder. When 
they completely overlap 
it is difficult. 

5. A slight depression not 
immediately beneath the 
acromion, but an inch or 
more below. 



6. Head of the bone in the 
socket, and moving with 
the shaft when impacted, 
but not otherwise. The 
irregular upper end of 
the Tower fragment often 
to be felt pressing up- 
wards to the coracoid 
process. 

7. Elbow hanging against 
the side when the frag- 
ments are not displaced, 
but away from the side 
when displacement ex- 
ists. 

8. Length of arm un- 
changed unless the frag- 
ment are impacted or 
overlap. If the fragments 
are completely displaced, 
the arm is shortened. 



Signs op a Fracture op 
THE Neck of the Scap- 
ula. 

(Cause, generaily a direct 
blow.) 

1. Preternatural mobility. 



2. Crepitus, generally de- 
tected by placing the 
finger on the coracoid 

Erocess, and the opposite 
and upon the back of 
the scapula, while the 
head of the humerus is 
pushed outwards and ro- 
tated. 

3. When reduced, it will 
not remain in place. 



4. The hand may generally, 
but with difficulty, be 
placed upon the opposite 
shoulder. 



5. Depression under the ac- 
romion process, but not 
so marked as in disloca- 
tion. 



6. Head of the bone may be 
felt in the axilla, but less 
distinctly than in dislo- 
cation. Head of bone 
moves with the shaft. 
Head of the bone not to 
be felt under the acro- 
mion process, although it 
has not left its socket. 

7. Elbow carried a little 
outwardSjhut not somuch 
as in dislocation. Easily 
brought against the side 
of the body. 

8. Arm lengthened. 

9. The coracoid process car- 
ried a little towards the 
sternum and downwards. 

10. Pressing upon the cora- 
coid process it is found to 
be movable, and to obey 
the motions of the arm. 
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Didocation at the Elbow. — Notwithstanding all the minute 
dire-ctions laid down tor the diagnosis and treatment of inju- 
ries about the elbow-joint, the house surgeon will find that he 
can eflSeiently treat the great majority of cases by flexing the 
forearm forcibly upon the upper arm. This can be most con- 
veniently done by placing the knee in the bend of the elbow, 
the foot being on a chair, and bending the arm round it until 
the dislocation is reduced, when the forearm can be fully flexed 
upon the humerus. Should the use of the knee not give suffi- 
cient power for the purpose, the foot of the operator may be 
employed, the patient being seated on the ground, and the 
operator on a chair in front of him. 

It is possible that fracture of the humerus immediately 
above the condyles may be confounded with dislocation ; but 
the diagnosis will be readily made in a i*ecent example, by 
noticing that, in the case of a fracture, the condyles move 
with the radius and ulna, their relative distances being undis- 
turbed, and that the distortion is immediately reproduced, after 
apparent reduction, when the traction ceases. Should the 
rapid swelling which usually attends injuries about the elbow 
render the diagnosis of a doubtful character, it will be better 
to refer it to the higher authorities, rather than do damage 
ignorantly to a very important articulation. 

Dislocation at the wrist is of rare occurrence, and can be 
readily reduced by flexion and extension. It is liable to be 
confounded in young persons with a more common accident, 
viz., separation of the epiphysis of the radius, the diagnosis 
depending upon the fact that in the latter case the styloid pro- 
cess can be felt to move with the carpus. 

Injury of the Arm common in Young Children, — Mr. Dun- 
can McNab, of Epping, was good enough, in 1862, to call my 
attention to a peculiar injury occurring among young children, 
and caused apparently by their being dragged forcibly by the 
hand. The symptoms are pain and inability to supinate the 
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hand, which is strougly proDated, the arm is semiflexed, and 
the deformity auddenly disappears with a snap, ujion the hand 
being steadily supiDated by the surgeon, or frequently whilst 
he ia simply examining the case. Mr, McKab regards the 
injury as a dislocation of the lower end of the radius from 
the ulna, 

M. Goyrand described the same injury to the Surgical So- 
ciety of Paris in 1861, and maintained that it consisted in a 
displacement of the interarticular fibro-cartilage of the wrist,- 
in front of the carpal extremity of the ulua. Other French 
surgeons, however, have believed that the dislocation is at the 
upper extremity of the radius, and in this Dr, Hodges of 
Boston agrees.* I have met with several cases since my at- 
tention was called to the subject, and in two of these the 
injury, so far as could be judged, was at the wrist, whilst in 
others it was near the elbow. 

The treatment is to grasp and supinate the hand steadily, 
when the parts will resume their natural position. 

Dislocations of the phalanges may be reduced by flexion and 
pressure with the fingers in a suitable direction, and it will be 
generally necessary to employ the clove-hitch, made of a piece 
of tape, to get a sufficient gi-asp on the bone. The subcutane- 
ous division of the lateral ligaments is but rarely required, and 
if undertaken, the operator should do as little damage to the 
articulation as possible. 

A simple contrivance (Fig. 81), invented by E. J. Levis, 
an Aiuerican surgeon, will give a firmer hold upon a dislocated 
phalanx than the clove-hitch. It consists of a thin strip of 
hard wood about ten inches iu length, and one inch or rather 
more in width. One end is perforated with six or eight holes, 
and the opposite end is cut away so as to form a projecting 
handle with a shoulder on each side of it. A piece of strung 

(■ Dr. HodguB's iHiper— Knnkin iind Eiidfliffu, vol. ixsvii. 
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tape a yard long is passed through the holes nearest the end 
of the splint, leaving a loop on one side, and a similar piece 
through another pair of holes. With these the dislocated 



Fig. 81. 
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finger or thumb can be firmly attached to the splint by draw- 
ing the tapes tight, and twisting them in opposite directions 
around the handle, to which they should be securely fastened 
(Fig. 81).* The recently popularized toy, " the Siamese link," 
is a revival of a puzzle made by the American Indians, and 
employed many years back by American surgeons in reducing 
dislocated fingers. The tube is admirably adapted for this 
purpose, as it takes an exceedingly firm hold upon the finger 
without exercising injurious pressure upon it. 

Dislocations of the Femur, — The diagnosis and treatment of 
these dislocations is entered into so fully in all the ordinary 
works on surgery, that it will be sufiicient to indicate here 
simply the direction in which force should be exerted, in order 
to reduce the bone, in the forms the house surgeon is likely to 
meet with, viz., in dislocation on the dorsum ilii or into the 
sciatic notch. In either case the operator may place his foot 
m the groin, and draw the limb downwards and inwards, ro- 

From "Hamilton on Fractures and Dislocations." 
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tatiug inwards slightly towards the last, the patient being on 
his back if the dislocation is upwards on to the dorsum ilii, or 
on his sound side if the dislocation is backwards into the 
sciatic notch. If the pulleys are used, the pelvis must be 
fixed by a jack-towel passed through the groin, and the ex- 
tending force applied in the direction indicated above. 

As soon as reduction is effected, the patient's thighs should 
be fastened together, and kept so for some days, to prevent 
any movement in the joint. 

Dislocation at the knee is sufficiently obvious, and is readily 
reduced; but its after consequences maybe serious from injury 
to the joint or to the popliteal vessels. When reduction is 
effected, the limb should be placed immediately upon a back 
splint, to insure perfect rest, and every means should be taken 
to prevent inflammatory action in the joint. Attention should 
be paid to the existence of pulsation in the arteries of the leg 
and foot, and to any symptoms of injury in the popliteal 
region, since, if rupture of the vessels has taken place, ampu- 
tation will probably be requisite. Compound dislocations of 
the knee-joint will very probably require immediate operative 
interference, either amputation or resection of the articular 
surfaces being necessary in severe cases. 

Dislocations at the ankle-joint, with or without fracture of 
the malleoli, can usually be readily reduced if the leg is flexed 
upon the thigh so as to relax the muscles of the calf, the con- 
traction of whicli forms the chief obstacle to their reduction. 
This may be easily accomplished by making an assistant clasp 
the lower part of the thigh firmly, and hold the limb perpen- 
dicularly to the recumbent body, when the operator can 
readily flex the leg to a right angle with the thigh, and will 
be able to exercise the necessary traction (Fig. 82). The 
counter-extending band should be applied in the same manner 
if the pulleys are employed. When reduction has been 
effected, the limb should be immediately put up with side- 
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splints having foot-pieces, so as to prevent all motion in the 
part. 

Fig. 82. 




Compound dislocation at the ankle is an accident always 
involving the question of primary amputation. If it is deter- 
mined to save the limb, it may be put in a Maclntyre splint; 
or supposing, as is frequently the case, the injury to the skin to 
be on the tibial side, the knee may be flexed, and the limb laid 
upon its outer side, and fastened to an appropriate splint. 

TREATMENT AFTER EXCISION OF JOINTS. 

Since cases of excision of joints are always of great interest, 
the surgeon will naturally give special directions for the treat- 
ment of each case according to the particular views he may 
entertain ; and the following are therefore only general hints 
upon the subject, which may perhaps be of service to the house 
surgeon. In the cases of excision where a movable joint is 
hoped for, it is of course of no moment that the parts should 
be kept at perfect rest ; but where the firm anchylosis of the 
articulation is hoped for, as in the knee, it is of the utmost 
importance that every precaution should be taken to enable 
the patient to keep perfectly still. With this view it will be 
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advisable in some cases to place the patient, from the first, on a 
water-cushion, in order to prevent the constant movement of the 
body, which is otherwise unavoidable. Since in these cases also 
it is unadvisable to disturb the bandages, etc., for some weeks 
after the operation, considerable diflSculty will be experienced 
in keeping all the dressings thoroughly clean, particularly in 
hot weather. Carbolic acid will be found useful in preventing 
flies from infesting a part ; but, with all one's care, it is impos- 
sible in all cases to prevent maggots forming beneath bandages 
which are undisturbed for many days in the heat of summer. 
These animals, though very disgusting, do little harm so long 
as they do not attack the wound itself, the patient merely com- 
plaining of the tickling they produce when crawling on the 
skin. The patient may be conveniently shielded from flies 
with a curtain of gauze ; but the papier moure is rather a nui- 
sance than otherwise near a patient's bed ; since, although very 
destructive to them, it certainly seems to attract the flies in no 
small degree. 

Shoulder. — A pillow, covered with waterproof material, for 
the arm to lie on, is all that will be required at first. Sub- 
sequently, when the patient is able to sit up, the arm must be 
well supported in a sling. 

Elbow, — Surgeons differ very much as to the position in 
which they place the limb after the operation of excision of 
the elbow, the rectangular, semiflexed, and straight positions 
being employed in diff*efent hospitals. A more or less rectan- 
gular splint for the fore- and upper arm will be necessary for the 
two former positions, and a straight inside splint, or none at 
all, is employed for the latter. At Bartholomew's Hospital, 
a sling from the top of the bed has been adapted to cases of 
excision of the elbow with advantage. 

The accompanying illustration (Fig. 83) shows a splint con- 
trived by the author for the treatment of cases of excision of 
the elbow, and which has been used by various surgeons with 
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different results. It consists of four iron plates, which should 
be well padded, having projecting pieces which are each perfo- 
rated by a female screw. Two iron rods, with hinges in their 
centres, and a male screw at each extremity, work in the pro- 
jecting eyes ; and the screws at the two ends being cut in oppo- 
site directions, the hinge necessarily remains central, while the 
plates may be separated to any extent by turning the rods. 
Before applying the splint the arm should be bandaged 
above and below the wound, and the plates being attached 
firmly by means of straps and buckle (additional straps of 
plaster being used, if necessary), by turning the side-rods the 
extremities of the bones are separated to the required distance, 

Fig. 83. 




while, by means of the hinges in the centre, motion can be 
made with the greatest facility. This has been improved by 
adding perforated zinc arm-splints to the iron plates, which 
embrace and support the upper and forearm, and are padded 
in the ordinary way. The effect of these is to relieve the pres- 
sure around the elbow, and to give more support to the limb. 
When the arm is at rest in the extended position, the hinges 
should be turned half round so as to keep the joint perfectly 
steady ; and it is the neglect of this precaution which has led 
to the idea that there is no support afforded to the part. In 
order to prevent oedema, the limb should not be allowed to 
hang down — at all events, at first — but should be carefully 
supported on pillows arranged so as to elevate the arm slightly, 
without pressing upon the wound at the back of the joint, 
which should be dressed with strips of lint, long enough to 
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encircle the limb at that point, and thus prevent ixdema of the 
wound. 

Mr. F. Mason has contrived a very good splint for cases of 
excision of the elbow, which has tlie great advantage of per- 
mitting the movements of pronation and supination during the 
process of healing. It is showD in Fig. 84, and being firmly 
applied to the inner side of either arm, the necessary separa- 




tion between the cut ends of the bones can be maintained, and 
the forearm can be flexed and rotated by relaxing the fiy- 



Tlie wrid may be conveniently treated upon a woU-padded 
splint, on which the hand and forearm may be laid in the 
prone position.* 

Hip. — 'This excision can be treated with a long splint, in- 
terrupted opposite the joint, and bracketed with a light bar of 
The splint should reach from tlie foot to the axilla, and 
y fastened to the trunk, extension being made by means 
i pinion moveraent in the splint itself, or by ex- 




* For furtlier hiforniHtiDn ns to the after-treatnient of lliia rnre ei- 
D surgeon nmy advantHgeausIy coneiilL Mr. Lister's 
bilor&te paper, in Lnncot, lat April, 1665, 
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tension from a fillet od the opposite thigh. The distorted po- 
sition of the timb renders it sometimes difficult to apply any 
splint properly ; and these cases may be most conveniently 
treated by making extension with a weight over the end of the 
bed. The weight is to be fastened to the limb by means of a 
strip of plaster carried up each aide as far as the knee, leaving 
a loop beneath the foot to which a cord carrying a weight can 
be affixed (p. 240). This can either hang over the end of the 
bed or be carried over any simple form of pulley. If the foot 
of the bed be raised upon a couple of blocks of wood the pa- 
tient will be effectually prevented from being drawn down by 
the weight ; or, if there is much distortion of the spine, this 
can at the same time be to a great degree remedied by using 
a counter-extending perineal band parsed through the opposite 
groin and fastened to the head of the bed, as seen in Fig. 85, 




where the weight is attached by means of a padded socket and 
the pulley is shown affixed to the foot of the bed.* 

By the addition of another pulley, ae in Fig. 74, the ten- 
dency of this contrivance to draw the limb up from the bed 

can be readily overcome. 



* From a puper OJ 



p-disease, by Mr. W. Adams. Lancet, Dec. 
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Fig. 86 ahoww an arrangement I eontrived for a caae of ex- 
cision of the head of the ieinur, where tlie pQlient was at death's 
door frijin the irritation cauBed by his lying on the wound, 
which had been carried far back on the buttock, hut who 
made a perfect recovery as soon as he was placed in the " ham- 




mock swing." The contrivance was used m the treatment of 
several eases subsequently, and I lind that it has met with 
some favor among German surgeons, who have also employed 
the swing in cases of bed sore with advantage, but where the 
wound is made well at the aide ol the liiub, it is not esbentiat.* 



-A simple straight spliut, reaching from the foot tn 

e back of the thigh, with a foot-piece, is all that is necessary 

e treatment of this excision, and may be of either iron or 

A side-splint with a perineal band has been added to 

y some surgeons, with the view of steadying the limb to 

kter degree, but it is not at all essential. The splint 

lOnld be carefully padded tliroughout, and near the joint the 

s should be covered with some waterproof material, to pre- 



» Vido Lftiicet, 3d Octolier, I 
* Ohirurgie," 1800. 
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vent the discharges from soaking into pads, which it will be 
impossible to change for some weeks. The practice of swing- 
ing the limb in a Salter's cradle has its advantages and disad- 
vantages, the former being the ease it affords the patient in 
moving in bed without disturbing the joint, and the latter the 
tendency there is to produce rotation of the limb and eversion 
of the knee. In order to counteract the tendency to eversion, 
Mr. W. P. Swain has had a truss spring fitted to a bar on the 
inner side of the splint, which arches over the joint, and makes 
effectual pressure on its outer side. In the later stages, a well- 
fitted gutta-percha splint, lined with wash-leather, is the best 
application. 

Dr. Heron Watson, of Edinburgh, has successfully employed 
a wooden back splint, with a stout wire carried down the front 
of the leg and arched over the knee, and furnished with hooks 
for suspension to a cradle. The limb is placed on the splint, 
and the wire being adjusted, the whole is enveloped in plaster 
of Paris at the time of the operation, the wound only being 
left uncovered. This insures fixity of the bones and has yielded 
good results.* 

Ankle, — A simple back-splint and foot-piece is all that will 
be required after this excision, and will leave the wound at 
the sides of the limb perfectly free for the exit of the discharge. 

* Vide Swain on "Injuries and Diseases of the Knee-joint," and 
Watson in Edinburgh Journal. 
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ON CASE-TAKING. 



The careful and systematic reporting of cases is a most im- 
portant partof a surgeon's duty, and the practice thus aiiquired 
will be found of tbe greatest service to the surgeon in after- 
life. Moreover, in the present day, it is to the house surgeons 
and clerks of the various hospitals that we look for the reports 
of cases of interest which have occurred in their several insti- 
tutions, and the publication of which is of the greatest moment 
for the advancement of medical science. In the following 
chapter an attempt will be made to suggest the general mode 
of reporting a surtfical case, and to draw attention to the prin- 
cipal points which should be recorded, and the order in which 
it will be advisable to take thcra. It must he understood that 
the subsequent observations are only intended to apply to sur- 
gical cases : medical cases being of a more occult and compli- 
cated character, require a more extended method of proceed- 
ing, and a different order in the record of particulars. The 
great point in recording surgical cases is, to give all the facts 
bearing upon the injury or disease under consideration, but to 
omit all others which, however interesting in themselves, have 
no relation to the [jarticular case. Different reporters will 
bestow a greater or less degree of polish upon a case according 
to their command of language and powers of composition ; but 
if the above cardinal rule be attended to, every scientific re- 
quirement will be complied with, and the annoyance of having 

1 imperfect or overwritten case will be avoided. 

e following particulaii* must invariably be noted : 
. Christian and surname. 
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2. Aj^e, condition (single or married), and occupation. 

3. Late rei*idence of patient (in case of inquiry after the pa- 
tient has gone home). 

4. Date of admission (day of month and year; or hour, if a 
case of accident or urgency). 

5. Ward, and No. of bed. 

6. Name of surgeon under whose care the patient is ad- 
mitted. 

7. The most palpable outward symptom of the disorder for 
which the patient was admitted, should then be noted in the 
plainest terms — thus "broken leg," "tumor of the thigh," 
" severe burn," etc., etc. 

In order to arrive at a clear understanding of the nature of 
the case, whether it be one of disease or accident, it will now 
be necessary to inquire into (8) the history of the case so far as 
the patient can give it. This will be extracted with ease from 
some patients, whilst others will wander into all kinds of irrel- 
evant details, and can only be kept to the point by the most 
rigid cross-examination. It is in collecting- these details that 
the case-taker's intelligence will be chiefly exercised ; but if he 
will bear in mind the rule stated above, his duty will be much 
facilitated. Thus, in cases of accident, the nature of the acci- 
dent, and its immediate results to the patient should be briefly 
described (e. g., a cab hoi^e knocked the patient down, and the 
forewheel went over the right leg); also any medical attend- 
ance which the patient may have received before admission 
should be noted. It is to be borne in mind that all dates of 
cases should be recorded as davs of the month, and not of the 
weeky or the report will be unintelligible in a short time. 

This naturally leads up to (9) the patienfs condition on ad- 
missioiij which must be ascertained from the officer who saw 
the case at first ; and the physical condition of the patient 
should always be recorded — thus, faint from loss of blood, in- 
sensible, sober, drunk, etc. 
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These last particulars (9) will only be necessary in cases of 
accident, since in chronic cases the condition of the patient 
when seen by the case-taker will vary but little from that on 
admission. 

10. The patient^ s previous history must next be ascertained, 
so far as it bears upon the probable result of the case or the 
treatment. Thus, it will be important to record whether the 
patient is habitually sober or given to drink ; whether a woman 
is some months advanced in pregnancy \ or whether the thigh 
of the opposite side was fractured some years ago and has been 
shortened since that date. Again, in cases of disease, e. g., 
tumor, the family history will have a direct bearing upon the 
question of malignancy, and so also the previous existence of 
other tumors, the amount of pain experienced, etc. It will be 
well to ascertain whether the patient has resided habitually in 
town or country, and whether he has been engaged at any 
time in occupations of an injurious tendency. It will be ad- 
visable also in many cases, and particularly in the case of 
children, to obtain further information from the parents or 
friends when they come to visit at the hospital. 

11. Description of Case. — This gives a wide field for the 
case-taker's ability to show itself, for nothing is more difficult 
than to give a good verbal description of morbid appearances. 

In the simpler cases a few lines will suffice, thus : " There is 
a simple transverse fracture through the right humerus imme- 
diately below the insertion of the deltoid, with a small effusion 
of blood into the surrounding tissues, and a bruise on the outer 
side of the arm over the seat of fracture. No other injury." 

More complicated cases of disease or injury will require more 
elaboration, and the reporter should endeavor to elucidate all 
those points which will assist the surgeon in making his diag- 
nosis. Thus, in the case of a tumor of the breast : " In the 
lower part of the left breast a tumor of the size of a large 
orange is developed. The surface of it is smooth, and the skin 
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can be made to glide over it, the nipple being quite normal. 
The tumor is freely movable on the subjacent tissues, and its 
boundaries can be distinctly made out. At one point in the 
lower part of the tumor an obscure sense of fluctuation is per- 
ceived. There is a little pain present occasionally in the 
tumor, but it is only of a dull aching character. There is no 
enlargement of the axillary or cervical glands, nor any other 
tumor in any part of the body." 

In all cases of surgical disease, the condition of the thoracic, 
abdominal, and genito-urinary organs should be investigated, 
and the fact that they have been examined and found normal 
or otherwise should invariably be noted. The general appear- 
ance of the patient (full-bodied, cachectic, etc.), should be 
noted, and whether he presents any indication of a scrofulous 
or tubercular diathesis. 

If the case-taker can give a little drawing of the appear- 
ances of the disease, though only a pen and ink sketch, it will 
add much to the value of the report. 

12. Diagnosis and Remarks of Surgeon. — These must be 
carefully reported, and the best way is to enter them roughly 
in a note-book at the time, and write them out carefully after- 
wards. A few lines will generally suffice, provided the case 
has been properly taken beforehand, but some surgeons have 
a weakness for dictating the whole case over again in their 
own words. 

13. Treatment. — The treatment, both local and general, must 
be carefully noted ; and in the case of fractures, etc., the appa- 
ratus used should be distinctly named (long splint, Maclntyre, 
etc.), or if of unusual form, it should by fully described, and 
its inventor's name mentioned. The diet ordered must be re- 
corded, and all prescriptions carefully copied, with the several 
ingredients under one another, and not in one line. When 
the form of book will allow of it, is is well to enter the pre- 
scriptions in the margin. 
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14. ' Progress, — In acute or urgent cases, the daily or even 
hourly condition of the patient should be reported; but in 
chronic cases, a report twice or three times a week is ample. 

In all acute cases, particularly when any operation has 
been performed, a tabular record of the pulse, respiration, and 
temperature should be kept for the inspection of the visiting 
surgeon. These should be recorded twice a day at the same 
hour, morning and evening, and will be found of great service 
in guiding the treatment. Clinical thermometers are now in 
common use. and can be procured of various makera. The 
"register" thermometer, i, e., a thermometer in which a small 
portion of mercury, separated by a bubble of air, serves as an 
index, is much more convenient than the common form of In- 
strument, as it can be removed from the patient and carried to 
the light for inspection. In using the register thermometer it 
is necessary that the register should be set, and this is readily 
accomplished by holding the instrument firmly between the 
finger and thumb of one hand, and giving it a sharp jerk by 
striking one arm against the other. The detached portion of 
mercury is thus shaken down to the column in the instrument, 
and will indicate any rise in its level. 

The thermometer is most conveniently placed in the mouth 
of the patient, and should be left in situ for five minutes in 
order to get the correct temperature. The normal tempera- 
ture of the human body is 98.2° F., and any great rise above 
this is indicative of severe constitutional disturbance. The 
occurrence of a rigor, as in pyaemia, is usually preceded by a 
sudden and extreme rise in temperature. The records of 
temperature may be kept either in columns or in a tabular 
form, by which latter the variations are more readily appre- 
ciated, and of which the accompanying is a convenient speci- 
men : 
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It is most important to record any new symptom at the time 
of its occurrence, since thereby the absurdity of noting the 
cessation of a symptom which has never been mentioned before 
is avoided. Also, precise terms should be used, and such vague 
statements as "Is better to-day" be avoided. 

Any remarks which the surgeon may make during the 
progress of the case should be recorded, and particularly any 
reasons he may assign for change of treatment, or for propos- 
ing operative interference. 

15. Operation, — The steps of an operation should be most 
carefully described; thus, the fact of chloroform being admin- 
istered or otherwise; the incision made (length and direction), 
and the instrument it was made with ; the use of saw, bone- 
forceps, or other instrument; the amount of haemorrhage 
(arterial or venous), and the method employed to arrest it ; 
any unexpected occurrences during the operation; the dress- 
ings applied; and the condition of the patient when removed 
to bed. Any remarks upon the case which the surgeon may 
make in the operating theatre should be taken note of, but 
it will not be necessary, of course, to recapitulate the his- 
tory of the case, of which he will probably give a sketch to the 
spectators. 

In the case of tumors, limbs removed for disease, etc., a 
minute account of the appearances of the diseased portions, as 
seen after removal, should be appended. 

The history of the case must, of course, be resumed after an 
operation, and especial care taken to notice the state of the 
pulse and respiration ; whether sickness is present or not ; the 
administration of stimulants or anodynes, etc. The condition 
of the wound must be minutely described, whether there is 
oozing of blood, and if so, to what extent; whether suppura- 
tion is set up or the parts heal by first intention, and the 
nature of the dressings which are applied. Daily reports are 
essential for at least the first week or ten days after a severe 
operation ; subsequently, longer intervals are allowable, but 

23 
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all important epochs should be recorded, e, g., the first dress- 
ing, the coming away of the ligature from a main artery, the 
removal of stitches, the first time the patient leaves his bed, 
and the date of the final closing of the wound. 

16. Remdt — This must invariably be recorded. If favorable, 
mention should be made of the general condition of the pa- 
tient at the time of his discharge, and more particularly of the 
results of the treatment to which he has been subjected. The 
date both of month and year must be carefully recorded, and 
also whether the patient is discharged to a convalescent insti- 
tution or to his own home. 

In the case of death, the date and hour of death must be 
recorded, and also, if possible, the mode of death. The record 
of the post-mortem examination should be appended to the 
case, and the condition not only of the part affected, but of all 
the organs of the body, should be investigated, since the infor- 
mation thus collected may have an unexpected importance at 
some future time. 

When a ease is concluded, the name of the disease and the 
result should be placed at the top of it, for the sake of easy 
reference, and the clerk should sign his name at the end. In 
long cases which are carried on to a page at a little distance, 
double references should be given — "Continued at p. — ," and 
" Continued from p. — ." 

A case-book should be provided with a double index; in 
one, the names should be in the first column, in alphabetical 
order, for reference while the patient is in the house ; but the 
second index should consist of several parallel columns, in 
which the following should be entered : 1. Disease (referred 
to each organ — thus, Urethra, stricture of; Breast, scirrhus 
of, etc.). 2. Name. 3. Age. 4. Date of admission. 5. Date 
of discharge, or death. 6. Operation. 7. Result. The num- 
ber of the page being placed before or after the other particu- 
lars, as most convenient. 
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TABLE FOR REPORTING A SURGICAL CASE. 

1. Name. 

2. Age and Condition, and Occupation. 

3. Address. 

4. Date of Admission (day of month and year). 

5. Ward and Bed. 

6. Surgeon. 

7. Injury or Disease. 

8. History of Case from Patient. 
[9. Condition on Admission.] 

10. Patient's previous History. 

11. Description of Case. 

12. Diagnosis and Remarks of Surgeon. 

13. Treatment. 

14. Progress. 
[15. Operation.] 

16. Result. 
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CHAPTER XIII. 

POST-MORTEM EXAMINATION. 

The neat and satisfactory performance of a post-mortem ex- 
amination should always be aimed at in hospital practice; 
while in private it is of still greater importance to avoid offend- 
ing the feelings of relatives by unnecessary noise, or wanton 
soiling of the clothes, furniture, etc. 

The body being stripped and laid upon a table or the lid of 
the coffin, the house surgeon should take notice of any exter- 
nal appearances which may be worthy of remark, and in cases 
of medico-legal investigation these should be at once noted 
with pen and ink. In the case of surgical operations, also, the 
appearance of the wound should be investigated before any 
further steps are taken. 

If the head is to be examined, it should be taken first, since 
the appearance of the brain will be materially modified by the 
cutting of the large vessels of the heart, etc. 

Examination oj the Head, — The head being raised to a con- 
venient height upon a block or tripod-stand, the hair should 
be parted across the top of the skull from ear to ear. An in- 
cision down to the bone is then to be carried in the same direc- 
tion across the top of the head, and never across the forehead. 
The scalp, being throughly divided, can be drawn forward 
over the brow, and backwards over the occiput, being freed 
from the skull, when necessary, with the knife. A line is now 
to be marked with the knife all around the skull, necessarily 
cutting through the temporal muscle on each side; and the 
mistake is often made of carrying this line much too low, thus 
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iterially embarrassing the after-sleps. It should pasa about 
&n inch aud a half above the orbit in front, and half an inch 
above the occipital protuberance behind, while at the sidea the 
line between the^e two points should be kept as high in the 
temporal fossEc as the shape of the head will allow. 

In order to saw through the calvaria easily, the head must 
be held quite steady, and the saw must be sharp and used 
lightly. The best way is to stand on the left side of the corpse, 
to grasp the head firmly (vith the left hand, and place the heel 
of the saw on the frontal bone. A few firm but light back- 
ward and forward movements will soon cut through the outer 
table of the skull, aud the cut can then be readily prolonged 
backwards. The head must be moved as may be most con- 
venient; and when approaching the occiput, the operator will 
either have to stoop considerably to use the saw effectually, or 
must raise the back of the head to a suitable level. Having 
finished the left side of the head, the operator may either lean 
over, if he is tall enough, and continue the sawing on the right 
side, or what is much easier, he may come round to the right 
side, and putting the heel of the saw in the extremity of the 
former cut, can carry it back to meet the one of the opposite 
side at the occiput. There are three points where the saw re- 
quires to be thoroughly applied, viz., at the occiput and at the 
anteriorextreraitieaof the temporal ridges on the frontal bone; 
but care should be taken not to carry the instrument so deeply 
as to wound the d-ura miiier or brain. 

In the hospital dead'house, where noise is of no consequence, 
it is unnecessary to saw through more than the outer plate of 
the skull, and the inner may be more expeditiously divided 
with the chisel and mallet ; but in private houses the saw must - 
be carried through the entire thickness of the skull, which 
must be merely "prised" open with the chisel, to which a 
handle should be fitted at right angles with the shaft, so as to 
give a leverage to the operator's hand. When the calvaria is 
very firmly attached to the dura mater, it may be either 
off forcibly with the hook provided for the purpose, 
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or a steel sound or staff (of which there is usually one in a 
pa<t-niorteni room) may be introduced between the two, and 
be made to tear through the adhesions. When the adhesions 
are especially firm, the shortest way of overcoming the diffi- 
culty is to divide the dura mater all round in the line of the 
incision, and remove skull-cap and dura mater together. In 
cases where any injury to the skull is suspected during life, 
and generally in cases the subject of medico-legal investiga- 
tion, great care should be taken to divide the calvaria alto- 
getlier with the saw, lest a difficulty should arise in deter- 
mining whether a fracture of the skull is not the result of the 
violent efforts to remove the skull-cap. (A good plan in such 
cases, suggested by Mr. Hutchinson, is to cut off the upper 
convolutions of the brain and their membranes with the skull- 
cap, and to remove them subsequently for its examination.) 
The superficial parts of the membranes having been examined, 
they should next be opened in the following way : The knife 
is carried round the cut edge of the skull and made to divide 
the dura mater, which can then be lifted up on each side, so 
as to expose the falx; this, being detached with the knife from 
its attachment to the ethmoid bone, can be drawn backwards, 
and the upper surface of the brain will be fully exposed. (If 
it is necessary to examine the sinuses of the skull, the superior 
longitudinal should be laid open before the falx is detached.) 

To Remove the Brain, — Lift up the anterior lobes with the 
left hand, turning up with them the first pair of nerves. Next 
divide the optic nerves (second), which will be seen close to 
the clinoid 'processes, and immediately behind them the inter- 
nal carotid arteries, with the injundihyhiin in the middle line. 
The third pair will next be seen, and then the tentorium cere- 
belli, which is to be divided on each side by carrying the knife 
along the posterior margin of the petrous bone; this cut will 
divide the fourth nerves, and the fifth will be at once exposed, 
when the sixth, seventh, eighth, and ninth nerves will follow 
in their natural sequence. Lastly, the knife is passed through 
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the foramen magnum to divide the medulla oblongata and ver- 
tebral arteries, and the brain can then be lifted out. 

The brain having been weighed, the base and the arteries 
should be first investigated ; and it may then be carefully 
sliced from above downwards, in order to examine the several 
parts of the organ. 

The sinuses of the base of the skull may now be readily 
examined, by carrying the knife along their several situations. 

To Open the Orbit. — This is best done from above, after the 
removal of the brain. The saw should be carried through the 
remainder of the frontal bone, at the inner and outer angles of 
the orbit, and these cuts can then be prolonged backward 
through the roof of the cavity with the chisel. The triangular 
piece of bone thus marked out can then be tilted forward, and 
the contents of the orbit will be exposed. If it is merely re- 
quired to examine the eyeball, this can be more readily re- 
moved from the front, in the same way as during life, with a 
pair of scissors. 

To Remove the Temporal Bones, — This may be required in 
cases of deafness, or occasionally in fractures. The brain 
having been removed, the knife should be carried down out- 
side the bone, so as to separate the auricles with the skin, 
which should be drawn down. The saw is then to be carried 
behind the mastoid process to the jugular foramen, and through 
the squamous portion up to the basilar process ; a little force 
with the chisel, and a division of any soft parts with the knife, 
will then lift the bone from its place. The knife is next to be 
carried beneath the bone, to free it from its attachments to the 
lower jaw and pharynx, care being taken, however, to leave 
the Eustachian tube attached to the under surface. 

To Remove the Spinal Cord, — The body being turned on its 
face over a block, so that the dorsal region may be well ele- 
vated and curved, an incision is to be carried from the occiput 
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to the lower part of the lumbar region. All the muscular 
tissue is to be turned aside as far as possible with the skin, so 
that the vertebral arches may be fully exposed. With the saw 
a cut is then to be made on each side of the dorsal region, 
close to the articular processes, but sloping inwards towards 
the vertebral canal, and with the chisel these three or four 
arches can then be removed. A strong spine-chisel or rachet 
is next to be used, and the hook being inserted in the canal, it 
can be hammered through the arches for the whole length of 
the spine, and with a pair of bone forceps they can readily be 
removed in a few minutes ; the dura mater will then be ex- 
posed, and must be divided to expose the cord. To remove 
the cord, the knife must be carried outside the dura mater, to 
cut through the nerves on each side, and the cauda equina be- 
low, when the cord can be readily lifted out, and sliced in 
various parts as may be necessary. 

Chest and Abdomen, — These cavities are generally laid open 
together by an incision from the root of the neck to the pubes 
This cut, begun over the lower part of the trachea, should be 
carried along the centre of the sternum and down the bone, 
then only through the skin to the umbilicus, in a semicircle 
around that point, and so on to the pubes. Returning to the 
lower extremity of the sternum, the operator should then care- 
fully deepen the incision, so as to open the cavity of the 
peritoneum for an inch or two; this being done, the first and 
second fingers of the left hand can be introduced, and will 
serve to hold up the abdominal wall, while the knife is passed 
between them, with its back to the intestines, and made to cut 
through the whole thickness of the muscles at once down to 
the pubes. The skin and pectoral muscles are then to be dis- 
sected off" the sternum and cartilages of the ribs, which should 
be fully exposed. 

Thorax, — The knife is now to be carried through the sterno- 
clavicular articulation on each side, which will be readily 
accomplished by placing the point close to the inner end of 
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the clavicle aDcl cutting downwards and outwards- The car- 
tilages of all the ribs are next to he divided, and it must he 
home in mind that the cartilage of the first rib will be fouud 
a little farther from the middit; line than either the sternoclav- 
icular articulation or the cartilage of the second rib. All 
the cartilages should be divided as near their respective ribs 
as practicable, and should be cut evenly on the two sides. In 
old subjects the cartilages of the ribs, and particularly the 
first one, are more or less calcified, and will require the appli- 
cation of the bone-forceps. The lower part of the sternum is 
now to be lifted up, and the attachment of the diaphragm 
divided ; alter which, by the division of a little cellular tissue, 
the sternum will be quite freed, and may be lifted ofl^. If, as 
is generally the case, the pleurje are very adherent to the ster- 
num, they will ba removed in part with that bone, and the 
lungs will be fiilly exposed. These are to be drawn forward 
and examined superficially, notice being taken of the amount 
of fiuid iu the pleural sacs. The pericardium is next opeaed 
by a vertical incision, and the heart exposed. (Any fluid in 
the pericardium, if its measurement is required, should be with- 
drawn with a sj'ringe.) 

The heart and lungs are best removed together, by cutting 
through the trachea, drawing it down with the left hand while 
dissecting it away from the oesophagus, then cutting across the 
great vessels at the root of the neck, and so dragging the 
whole contents of the cavity out together. The heart will be 
found to be attached to the diaphragm by the remains of the 
pericardium and by the vena cava, but these can be readily 
divided, and the organs removed for further examination. 

The luugs are to bo carefully sliced from above downwards, 
and the bronchi can be readily laid open, if necessary, by 
carrying a pair of scissors along the back of tlie trachea, and 
HO into the bifurcation. 

The heart may be either examined as it is, or separated by 
dividing the pulmonary vessels and the arch of the aorta, when 
the interior can be readily exposed. The cavities are best laid 
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open in their natural order, i. e., following the course of the 
blood. 

The right auricle is opened by an incision from one vena 
cava to the other, and a second at right angles to it into the 
auricular appendage. 

To oi)en the right ventricle, pass the forefinger through the 
auriculo-ventricular opening into the cavity, then push the 
knife through the anterior wall, w^ell to the right of the sep- 
tum, and guided by the finger, transfix the ventricle, and cut 
downwards so as to make a sort of triangular flap. The finger, 
introduced into this opening, will then guide the knife towards 
the auriculo-ventricular aperture; and the tricuspid valve 
should first be examined from below, and then the auriculo- 
ventricular ring being cut through, it will be fully exposed. 
The finger will next guide the knife into the pulmonary artery, 
which is to be laid open, care being taken to pass the knife 
between the semilunar valves. The clots generally found in 
the right side of the heart should be removed, and the cavities 
washed out, so that they may be thoroughly examined before 
the left side is opened. 

The left auricle will be exposed by a vertical cut through 
the posterior w^all passing between the pulmonary veins of the 
two sides. 

The left ventricle should be transfixed with the knife to the 
left of the septum, and opened in the same way as the right ; 
and the mitral valve, having been examined from below, will 
be fully exposed by dividing the auriculo-ventricular ring. 
The finger should be passed into the aorta, to direct the knife 
between the valves, and the vessel may then be laid open, the 
knife necessarily passing through and destroying the pulmo- 
nary artery and valves. 

The dissection of thoracic tumors, aneurisms, etc., will vary 
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according to circumstances; but it will be always found much 
more satisfactory to dissect the tumor in situ, than to remove 
it en masse and attempt to examine it afterwards. 

To Examine the Larynx. — ^An incision is to be made from 
the chin to the sternum, and the skin carefully dissected back 
for some distance. The knife is then to be pushed through 
the floor of the mouth, and made to detatch it on each side 
from the jaw. The tongue can next be drawn down through 
the aperture thus made, and the knife made to divide the 
pillars of the fauces, and go well back to the vertebrae, so as 
to divide the pharynx. The tongue, larynx, and pharynx can 
' thus be drawn down together, and either separated from the 
lungs or removed with them. The cavity of the larynx is best 
exposed from behind. 

Abdomen, — The contents of this cavity having been fully 
exposed (p. 280), they should be first examined in situ and 
then removed. 

Stomach is removed, with its contents, by tying the oesopha- 
gus, and dividing it above the ligature, then placing two 
ligatures at the pylorus, two inches apart, and dividing between 
them. The contents should be carefully set aside in any case 
of medico-legal inquiry, and the viscus laid open by carrying 
a pair of scissors along the lesser curvature. 

Intestines, large and small, are to be removed together, by 
placing a couple of ligatures at the commencement of the 
jejunum and of the rectum, and dividing the intestine at these 
points. The large intestine should be separated from its attach- 
ments in its whole length, and turned over to the right side ; 
then turning the small intestines in the same direction, and 
grasping the mesentery with the left hand, one sweep of the 
knife will free them from their attachment. The small intes- 
tines will be most readily prepared for examination by cutting 
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off the mesentery with a pair of scissors, and they must always 
be opened on the side to which the mesentery was attached. 

Pancreas, duodenum^ and spleen will be fully exposed by the 
above proceeding, and can be examined in situ, or readily re- 
moved if desirable. 

Liver is most easily removed by taking with it a piece of 
diaphragm, that is, if the thorax has been opened ; if not, the 
ligaments must be divided, and the organ dissected away from 
the diaphragm. The vena cava will, of course, require to be 
divided both at the diaphragm and also below the liver; and 
any dissection within the abdomen should be finished before 
this is done, or it will be spoiled by the blood which pours out. 

Kidneys can be extracted without interfering with the intes- 
tines by turning them over to the opposite side, dividing the 
peritoneum in the lumbar region, and drawing forwards the 
gland. The vessels and ureter must be divided to allow of its 
removal, and its interior is to be exposed by an incision along 
the convex border. 

Bladder and rectum, uterus and ovaries, can be removed by 
dividing all the structures lying upon the floor of the pelvis 
close to the levator ani, and drawing them out of the cavity, 
severing at the same time the connections at the sides. If it 
is desirable, however, to remove the bladder with the urethra, 
the following dissection must be made. 

To Remove the Urethra and Bladder, — The most satisfactory 
way is to remove also a portion of the pubes. The abdomen 
having been opened by the usual incision, it should be pro- 
longed on to the upper surface of the penis for a short dis- 
tance, and the skin be separated from the body of that organ 
as far as the glans, where the penis may be divided ; unless it 
is desired to remove the whole of the organ, in which case the 
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foreskin must be cut, and reflected from it. An incision car- 
ried round the root of the penis, and through the scrotum to 
the anus, will allow the skin with the testes to be reflected 
from off the front of the pubes. The saw should make a verti- 
cal cut through the bone, about an inch on each side of the 
symphysis, and the bladder having been separated from its 
attachments in the pelvis and to the rectum, a few touches of 
the knife will isolate the part, so that the bladder, urethra, 
and penis can be removed in one piece. The symphysis may 
be afterwards divided, and the urethra and bladder be laid 
open from above, or otherwise, as may be most convenient. 

No special directions can be given for the post-mortem ex- 
amination of injuries, tumors, etc.; a knowledge of anatomy, 
and of the use of the scalpel, being all that is required for 
their due performance. 

In all cases of post-mortem examination, care should be 
taken to restore the exterior of the corpse to its ordinary ap- 
pearance. Thus, the head should be weighted to correspond 
to what it was before the brain was removed ; the scalp should 
be carefully sewn up, and the hair arranged so as to hide the 
incision. In order to keep the calvaria in its proper position, 
and thus prevent a deformity of the forehead, brass pins half 
an inch in length, and sharpened at both ends, may be advan- 
tageously employed. If one of these be inserted into the 
diploe at eacb temple and at the occiput, the calvaria can be 
pressed down upon them, and fixed in its proper position with 
a few gentle blows of the haiftmer. 

Another mode of accomplishing the same thing, is to drill a 
hole in each temporal fossa with a gimlet, and corresponding 
holes in the calvaria, and to twist pieces of copper bell- wire 
firmly between them with a pair of pliers. The twisted ends 
are covered in by the temporal muscle, and make no projec- 
tion on the surface. 

The sternum should be replaced, and the 8,b(Joraen and 
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thorax sewn up from below, the thread being always entered 
on the under surface of the skin, and at regular intervals, and 
a long strip of plaster may be laid over all. If the rectum or 
vagina have been divideil, their orifices should be sewn up, or 
fluid will i)our out when the body is removed; and where the 
front of the pubes has been taken away, a piece of wood should 
be inserted between the innominate bones, so as to keep them 
steady. When the glans penis has been left, it will be suffi- 
cient to distend the skin behind it with cotton-wool; but where 
it has been removed, a piece of liver cut to an appropriate 
shape, and secured in the foreskin with a stitch, makes a very 
passable substitute. 

The neck should be stuffed with tow or cotton-wool when 
the larvnx has been removed; and where the eveball has been 
extracted, a very good substitute can be made of a knuckle of 
small intestine, tie<l with a piece of thread, and inserted be- 
tween the lids. 

After any post-mortem or dissecting work, the house sur- 
geon should be most careful to cleanse his hands, and, if possi- 
ble, change his clothes, before entering the wards or touching 
a patient. The hands should invariably be washed in cold 
water, and well brushed with a hard nail-brush. If then im- 
mersed for a minute or two in some of Condy's fluid, or in a 
very weak solution of chloride of zinc or carbolic acid, and 
then washed again, or if carbolic acid soap be employed, all 
smell will be effectually removed, and the possibility of any 
infection being transmitted to the patients considerably les- 
sened. Eau de Cologne sprinkled on the hands, and allowed 
to evaporate, is the most efficient agent for removing any 
slight remaining scent from them, after having been thus 
thoroughly washed. The practice of oiling the hands before 
commencing operations certainly diminishes the amount of 
absorption of offensive matter, but renders the holding of in- 
struments difficult, and hence increases the liability to acci- 
dental cuts or scratches. 
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In case any injury is received in making a post-mortem ex- 
amination, it is a safe precaution to wash the hands at once, 
to suck the wound, and apply a piece of plaster until the 
operation is completed, when water-dressing is the best appli- 
cation. It is not generally from evident cuts that the occa- 
sional danger arises, but from unseen scratches in a person 
out of health, which are inoculated with the poison of some 
specially diseased body. 

The record of the post-mortem appearances should be made 
at the time, and with the parts in view ; for unless this plan is 
adopted, some important point is almost certain to be omitted. 
The easiest way is for the operator to dictate to a bystander, 
who can roughly report the particulars, which should be care- 
fully written out immediately afterwards. 
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TABLE OF AVERAGE WEIGHTS OF THE ORGANS 

OF THE BODY. 

TABULATED FROM QUAIN AND SHARFEY'S "ANATOMY." 

Male. Female. 

Brain, 49J oz. avoir. 44 oz. avoir. 

Cerebrum, 43 oz. 15 dr. 38 oz. 12 dr. 

Cerebellum, 5 oz. 4 dr. 4oz. 12Jdr. 

Pons and medulla oblongata, . . 15} dr. 1 oz. J dr. 

Spinal Cord, . • . . . . 1 oz. 4 dr. 1 oz. 4 dr. 

Heart, ....... 11 oz. 9 oz. 

Lungs, fright, 24 oz. right, 17 oz. 

i left, 21 oz. left, 15 oz. 

Thyroid, 1 oz. 2 oz. 

Liver, 53 oz. 45 oz. 

Pancreas, 3 oz. 3 oz. 

Spleen, 6 oz. 5 oz. 

Kidney, 5J oz. 5 oz. 

Suprarenal capsule, .... 1 dr. — 2 dr. 1 dr. — 2 dr. 

Prostate, 6 dr. 

Testis, 1 oz. 

Uterus (virgin), 7 dr. — 12 dr. 

Ovary, 1 dr. — IJ dr. 
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The following formulae have been selected from the phar- 
macopoeias of those metropolitan hospitals which have, since 
the publication of the British Pharmacopoeia (1867), issued a 
new edition of their special formulae : 

1. CoLLTRiUM Aluminis (Middlesex). 

R. Aluminis, gr. iv. 
Aquae, f^j. Liqua. 

2. CoLLYRiuM Atropie Sulphatis (King's). 

R. Atropia Sulphatis, gr. ij. 

Aqu8B Destillatse, fgj. Liqua. 

3. CoLLTRiuM ZiNCi CUM Opio (King's). 

R. Zinci Sulphatis, gr. ij. 
Tinct. Opii, njjxx. 
Aquae Destillatae, f§j. Misce. 

4. CoNFECTio CuBEBiB Oo. (St. Mary's). 

R. Pulv. Cubebse, ^iv. 
Balsami Copaibae, f^ij. 
Theriacae, f3ij. — Dose, fjij. 

6. CoNFECTio SENNiK CUM SuLPHURE (St. Mary's). 

R. Confect. Sennae, f^vj. 

Sulphuris, 3J. — DosCj f^j ad fjij. 

6. Enema Olei Kicini (Westminster). 

R. Olei Kicini, fgij. 
Amyli, 3J. 

Kub the oil with the starch, and then, whilst rubbing, add boiling 
water, fgxij. 
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7. Enema Opii (Consumption). 

R. Tinct. Opii, tjjjxxx. 

Decocti Amyli, f§ij. Misco. 

8. FoMENTUM Papaveris (Westminster). 

R. Papaveris Capsulas Concis, iij. 
Aquic, Oij. 
Boil for a quarter of an hour, and strain. 

9. Gargarisma Acidi Tannici (Consumption). 

K. Acidi Tannici, 3J. 
Mellis, fjij. 
Aquam, ad f§iv. Misce. 

10. Gargarisma Aluminis (University). 

R. Aluminis, ^j. 
Mellis, f^vj. 
Aquam, ad f^iv. Misce. 

11. Gargarisma Boracis (Westminster). 

R. Boracis, 3J. 
Theriaca), fjij. 
Aquam, ad f§iv. Misce. 

12. Gargarisma Hydrarg. Perchlor. (University). 

R. Corrosivi Sublimati, gr. iv. 
Spiritfis rectif., fgjss. 
Aqua), f^iv. Misce. 

13. Gargarisma Sodjs Chlorate (St. Bartholomew's). 

R. Liquoris Sodae Chloratae, f^iv. 
Aquae, f^viij. Misce. 

14. Haustus Anodynus (Westminster). 

R. Liquoris Opii Sedativi, ttjjxv. 
Misturae Camphorae, f5J. Misce. 

16. Haustus Anodynus Salinus (Westminster). 

R. Liquoris Ammoniae Acetatis, fjij. 
Liquoris Opii Sedativi, ttjjxv. 
Misturae Camphorae, fgj. Misce. 

16. Haustus Emeticus (Middlesex). 

R. Antimonii Tartar., gr. j. 
Pulv. Ipecacuanhae, gr. xx. 
Aquam, ad f^jss. Misce. 
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17. Haustus Purgans (Westminster). 

R. Mapjnesise Sulphatis, ^iij. 
Tincturse Jalapae, fjj. 
Infusum Sennae, ad f^jss. Misce. 

18. Haustus Scill^ Co. (Middlesex). 

R. Tincturae Scillae, njjxv. 
Sp. Athens Nitrosi, f^j. 
Liq. Ammoniae Acet., f^ij. 
Aquae Pimentae, f^j. Misce. 

19. Haustus Sennje (St. George's). 

R. Magnesias Sulphatis, ^ij. 
Tincturae Sennae, f^ij. 
Sp. Ammoniae Arom., njjxx. 
Infusum Sennae Co., ad fgiss. Misce. 

20. Injectio Morphine (Middlesex). 

R. Morphiae Acetatis, gr. x. 

Acidi Acetici, ^. 

Aquae destil., f^j. 
Misce et adde — 

Liq. Potassae, wjjj. 

(For subcutaneous injection ; 6 minims contain 1 grain.) 

21. Injectio Quercus Cort. (Vaginalis) (University). 

R. Aluminis, ^ij. 

Decocti Querciis, Oj. Misce. 

22. LiNCTUs Communis (Charing Cross). 

R. Sxtracti Opii liquidi, trjjxl. 
Acidi Sulphurici diluti, ttjjxI. 
Tincturae Scillae, fjij. 
Theriacae, fgiv. 
Aquam, ad fgj. Misce. -^Z>05e. A teaspoonful. 

23. LiNCTUs SciLLiE Co. (Westminster). 

R. Oxymellis Scillae, 

Syrupi Papaveris, aa fjij. 

Tincturae Camphorae Co., 

Vini Ipecacuanhae, aa fgss. 

Misturae Acaciae, f^ijss. Misce. — Dose. Two teaspoon f if Is. 
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24. LoTio AciDi NiTRici (University). 

R. Acidi Nitrici, fjss. 
Tinct. Opii, f^ss. 
AqusB, f^x. Misce. 

26. LoTio Acidi Tannici cum Opio (St. Mary's). 

R. Acidi Tannici, jj. 
TincturaB Opii, f^^ij. 
Aquae, f^vj. Misce. 

26. LoTio AMMONiiB Hydrochloratis (Evaporans) (St. George's). 

R. Ammonise Hydrochloratis, 3 v. 
Acidi Acetici, fjx. 
SpiritOs Rectificati, fjx. 
Aquum, ad f^x. Misce. 

27. LoTio Calcii Sulphureti (University). 

R. Quicklime, gij. 
Sulphuris, gij. 
Aquae, f^xxxv. 
Boil to one pint (for scabies). 

28. LoTio Creasoti (St. Mary's). 

R. Creasoti, fjij. 

Sp. Vini rect., fjvj. 
Aquam ad fgvj. Misce. 

29. LoTio Plumbi cum Opio (St. Bartholomew's). 

R. Liq. Plumbi Subacet, fjj. 
SpiritOs Vini, fjvj. 
Ext Opii, gr. x. 
Aquae, fjx. Misce. 

30. LoTio Rubra (King's). 

R. Zinci Sulphatis, gr. vj. 
SpiritOs Rorismarini, 
Tincturae Lavandulae Compositae, aa fjjss. 
. Aquae, fgvj. Misce. 

31. LoTio Rubra (St. George's). 

R. Cupri Sulphatis, ^ss. 
Camphorae, gr. viij. 
Armenian Bole, ^ss. 
Aquae ferventis, fgviij. Misce. 
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32. LoTio SoDM Hyposulphitis (Charing Cross). 

R. SodaB Hyposulphitis, ^vj. 

Glycerini, fjiv. 

Aquae, ad fgx. Misce. 
(For parasitical skin affections.) 

83. Mist. Acacia c. Tinct. Camph Co. (Consumption). 

R. Tinct. Camph. Co., fgj. 

Sp. Chloroformi, fjjss. 

Mucilaginis AcaciaB, f^v. 

Aquam, ad f^viij. 
(For coughs.) — Dose^ f^j. 

34. MisTURA AciDi Gallici (Consumption). 

R. Acidi Gallici, ^ss. 

Tinct. Camphorae Co., fjij. 

Acidi Sulphurici dil., fjjss. 

Aquam, ad f§vj. 
(To check sweating.) — Dose, f^j. 

35. MisTURA Acidi Tannici (Consumption). 

R. Acidi Tannici, ^ss. 

Acidi Nitrici dil., f^j. 

Syrupi, fjiv. 

Infusum Gentianae, ad fgvj. 
(Astringent.) — Dosej fgj. 

86. MiSTURA JEtheris Composita (St. George's). 

R. Athens Sulph., f^vj. 

Sp. Ammoniae Aromatici, f^iij. 

Syrupi, f^iij. 

Aqua Pimentae, f^ijss. 

Aquam, ad fgvj. 
(Stimulant.) — Z)os«, f§j. 

37. MiSTURA Alba (King's). 

R. Magnesiae Carb., 3J. 

Magnesias Sulph., ^vj. 

Aquae Menthae Pip., f^vj. Misce. 
(Saline purgative.) — DosCj f^j. 
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38. MisTURA. Ammonite Acetatis Co. (University). 

R. Liq. Ammoniae Acetatis, fgiv. 

Antimonii Tartarati, gr. iv. 

Sp. -^theris Nitrosi, f^j. 

Aquae Camphorae, f^^fj. Misce. 
(Depressant and anti-febrile.) — Dose, fjj. 

89. MiSTURA Aromatica (Westminster). 

R. Confectionis Aromatica), ^ij. 

Tinctura) Cardamomi Comp., f^ij. 

Aquae Menthse Piperita), 

Aquae, au f^iv. Misce. 
(Carminative and astringent.)— Dose, fgj to fgiss. 

40. MisTURA Aromatica Infantum (Middlesex). 

R. Confectionis Aromaticae, Qij. 

Magnesiae Carbonatis, gr. viij. 

Tincturae Khei, ^xl. 

Aquae Mentbae Pip., f§j. Misce. 
(Carminative and purgative.) — Dose^ fjj to f^ij. 

41. MisTURA Carminativa (St. Thomas's). 

R. Magnesiae Carbonatis, gij. 

Pulveris Rhei, 3J. 

Tinct. Camphorae Co., fjiij. 

Sj). Ammoniae Aromat., f^iij. 

Aquam Anethi, ad f§vj. 
(Gently purgative.) — Dose, fgj to fgiss. 

42. MisTURA Catechu (University). 

R. Tinct. Catechu, f^ix. 

Syrupi Zingib., fjxv. 

Mucilaginis, f^iij. 

Mist. Cretae, f§vj. 

Aquam Anethi, ad Oj. 
(Astringent.) — Dose, fgj to fgij. 

43 MisTURA Cathartica (Westminster). 

R. Magnesiae Sulphatis, gj. 

Infusi Sennae Compositi, f§v. 

Aquae MenthaePiperitae, fgiij. Misce. — Dose, f§iss. to fgij. 
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44. MiSTURA CoPAiBiE (Westminster). 

R. Copaibae, 

Sp. -Athens Nitrosi, aa f^ss. 

Misturae Acaciae, fgj. 

Aquae Menthae Pip., fJ^J- Misce. 
(Stimulant to urinary organs.) — Dosey fgj. 

45. MisTURA DiAPHORETiCA (London). 

R. Vini Ipecacuanhae, fjjss. 
Sp. -Athens Nitrosi, f^iij. 
Mist. Salinae, fgvss. Misce. — Dose, fgj to fgij. 

46. MiSTURA DiuRETicA (Westminster). 

R. Spiritiis -^theris Nitrosi, f§8s. 
Tincturae Scillae, f^ij. 
Tincturae Cantharidis, fgss. 
Deoocti Scoparii Compositi, fgviiss. Misce. — Dose, fgj. 

47. MisTURA Effervescens (King's). 

R. Soda Bicarbonatis, 31 v. 
Aquae, fgvj. Misce. 
Compiat f^j dum effervescendum cum f§ss. sequentis. 
R. Acidi Tartarici, !5iij. 
Aquae, f^iij. Misce. 
(Cooling saline.) 

48. MiSTURA Ferri Aperiens (University). 

R. Magnesias Sulpbatis, gijss. 

Ferri Sulpb., gr. 80. 

Acidi Sulpb. dil., f^iij. 

Aquam Mentbae Pip., ad Oj. 
(Tonic aperient.) — Dose, f^j. 

49. MisTURA Ipecacuanha Co. (Consumption). 

R. Vini Ipecacuanbae, f^iss. 

Tinct. Campborae Co., f^iij. 

Aquam Anetbi, ad f§vj. Misce. 
(Sedative artd expectorant.) — Doae, fgj. 
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50. MiSTURA Ipecacuanha Infantum (Middlesex). 

R. Vini Ipecacuanhse, t^x\, 

Mucilaginis, f^iij. 

Syrupi, fjiss. 

Aquam, ad f^ij. 
(Expectorant.) — Dosef fjj to fjij. 

51. MiSTURA Olki Morrhua (Consumption). . 

R. Olei MorrhusB, fjvj. 
Liq. Potassae, f^jss. 
Aquae Menthas Pip., fgv. Misce. — Dose, f^j. 

62. MiSTURA Olki Ricini (King's). 

R. Olei Ricini, fgiij. 

Tinct. Opii, fjss. 

Pulv. Acacia?, q. s. 

Aquae Cinnamomi, ad fgvj. 
(Purgative.) — DosCj fjj to fgij. 

63. MiSTURA OxYMELLis SciLLiK (St. Gcorge's). 

R. Oxymellis Scillae, f^j. 

Sp. -Athens Nitrosi, fjij. 

Tinct. Camphorae Co., f^ij. 

Aquae, fgivss. Misce. 
(Expectorant.) — Dose, fgj. 

64. MiSTURA Potass^ Acetat. Co. (University). 

R. Potass. Acetat., ^vss. 

Tinct. Scillae, f§ss. 

Sp. JEtheris Nitrosi, fjvss. 

Sp. Juniperi, f^jss. 

Decoctum Scoparii, ad Oj. 
(Diuretic.) — DosCj fgj to fgij. 

5?. MiSTURA PoTASSiE CiTRATis (Westminster). 

R. Potassae Bicarbonatis, 3iij. 

Aquae, f^vj. Misce. 
Dose, f^ss. or gj, with an equal quantity of the following 

Acidi Citrici, ^ij. 

Aquae, f^vj. Misce. 
(Diuretic saline.) 
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66. MiSTURA PoTASsi loDiDi Co. (Skin). 
R. lodi, gr. iij. 

Liq. Arsenicalis, wjjxxiv. 

Liq. Potassae, njjxxiv. 

Aquae, f§j. Misce. — Dose, f^j to fjij in water. 
(Useful in obstinate skin affections.) 

57. MiSTURA QuiNi^ (University). 

R. Quinise Sulphatis, Qij. 

Glycerini, fgv. 

Aquam, ad Oj. 
(Tonic.) — Dose, f^^j. 

68. MiSTURA Rhei cum Magnesia (Westminster). 

R. Rhei Pulveris, 3J. 

Magnesiae Carb., ^ij. 

Sp. Ammoniae Aromat., 

Tinct. Zingiberis, aa fjij. 

Aquae MentbaB Pip., fgvijss. Misce. . 
(Mild purgative.) — Dose, fgj. fgj to fgij for children. 

69. MiSTURA Stomachic A (Westminster). 

R. Rhei Pulveris, Qij. 

Sp. Ammoniae Aromatici, 

Tinct. Gentianae Co., aa fjiij. 

Aquae Menthae Pip., fgvijss. Misce. — Dose, f^j to fgiss. 

60. MiSTURA ToLUTANi (Consumption). 

R. Tincturae Tolutani, f^ij. 

Tinct. Camphorae Co , fjiv. 

Mucilaginis, fgvj. 

Aquam Anisi, ad fgvj. 
(Soothing expectorant.) — Dose, f§j. 

61. PiGMENTUM loDi (London). 

R. lodi, gr. 40. 

Potasii lodidi, gr. 20. 

Spiritiis Vini Rectificati, fjss. Misce. 
(Half the strength of the Linimentum lodi, B. P.) 

25 
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62. Pilule BKLLADONXiE cum Ipecac. (CoDsumption). 

R. Extract! Belladonn», gr. J. 

Ipecacuanhae, gr. J. 

Extract! Taraxaci, gr. iij. 
(Sedative.) In pil. j. 

63. Pilule Camphors cum Hyoscyamo (Westminster). 

R. Camphorae, gr. xxiv. 

Extracti Hyoseyami, gr. xxx. 

Sp. Vini Rect., q. s. Divide into 12 pills. 
(Sedative.) — Dose. One or two. 

64. PiLUL.« Cathartic* (Westminster). 

R. Aloes, 

Scammonii, 

Camhogiae, aa 3J. 

Terebinthinae VenetaB, q. s. Divide into 48 pills. 
(Active purgative.) — Dose. One or two. 

66. PiLULiK CoLOCYNTHiDis CUM Calomblane (Westminster), 

R. Extracti Colocynthidis Co., 3J. 

Calomelanos, gr. xv. Misce. Divide into 15 pills. 
(Cholagogue purgative.) — Dose. One to three. 

66. PiLUL.E CuPRi Composite (Middlesex). 

R. Cupri Sulphatis, gr. iij. 

Opii Contriti, gr. ij. 

Confect. Rosae, q. s. Misce. Divide into 12 pills. 
(Astringent.) — Dose. One or two. 

67. Pilule Digitalis Co. (St. George's). 

R. Pulv. Digitalis, gr. vj. 

Pulv. Scillae, gr. xij. 

Pil. Hydrargyri, gr. xxxvj. Divide into 12 pills. 
(Diuretic.) — Dose. One or two. 

68. Pilule Elaterii (Westminster). 

R. Elaterii, gr. vj. 

Extracti Glycyrrhizae, Qj. 

Sacchari Precis, q s. Divide into 24 pills. 
(Hydragogue cathartic.) — Dose. One to four. 
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69. Pilule Ferri cum Myrrha (University). 

R. Ferri Sulphatis, gr. xij. 

Pil. Aloes cum Myrrha, 

Assafoetidse aa, gr. xxiv. 

01. Carui, q. s. Divide into 12 pills. 
(Emmenagogue.) — Dose. One or two. 

70. PiLULiE Picis Compos. (St. Thomas's). 

R. Picis Liquidae, gr. ijss. 
Pulv. Glycyrrhizse, gr. ijss. 
Fiat pil. j. 

71. Pilule Podophylli (London). 

K. Kesinse Podophylli, gr. iij. 

Ext. Hyoscyami, gr. xlviii. -Divide into 12 pills. 
(Cholagogue.) — Dose. One. 

72. PuLVis Aperikns Effervescens (Westminster). 

R. Sodae Potassio-Tartratis, ^ij. 

Sodae Sesquicarbonatis, Qj. Misce. 
To be dissolved in f^iv of water, and taken with the following 
during effervescence: 

Acidi Tartarici, gr. xiv. 

73. PuLvis Jalafjs cum Calomblane (Westminster). 

R. JalapsB, ^iv. 

Calomelanos, 

Zingiberis, aa ^j. Misce. 
(Aperient.) — Dosej gr. xv to Qj. 

74. PuLVis Rhei cum Calumba (Westminster). 

R. Rhei Pulveris, ^j. 

Sodae Carbonatis exsiccatae, 55J. 

Calumbae Contritae, ^ij. Misce. 
(Tonic and stomachic.) — Dose, gr. x to Qj. 

76. PuLVis Rhei cum Hydrargyro (Westminster). 

R. Hydrargyri cum Creta, 

Sodae Sesqui-carbonatis, 

Rhei Pulveris, aa partes aequales. Misce. 
(Alterative.) — Dose, gr. x to gr. xv. 
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76. PuLvis Rhei cum Magnesia (Westminster). 

R. Rhei Pulveris, 3J. 

MagnesisB Carbonatis, ^ij. 

Zingiberis, ^ss. Misce. 
(Purgative.) — DosCj gr. xv to 3J. 

77. PuLVis ScAMMONii CUM Calomklank (Westminster). 

B. Scammonii, 3J. 

Calomelanos, 

Saccbari, && ^ss. Misce. 
(Anthelmintic purgative.) — DosCj gr. iv to gr. xvj. 

78. SupposiTORiuM Opii (Westminster). 

R. Pilulse Saponis compositae, gr. x. 

79. SupposiTORiuM MorphI^ (University). 

R. Morphise Hydrochlor., gr. J ad gr. j. 
Butyri Cacaonis, 
vel Cerati, gr. x. 

80. SUPPOSITORIUM Belladonna (University). 

B* £xt. BelladonnsB, gr. j. 
Pulv. Opii, gr. ij ad iij. 
Butyri Cacaonis, vij. 
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Abdomen, post-mortem examination 
of, 280, 283 

stabs in, 34 

tapping, 110 
Abscess, opening. 114 

antiseptic treatment of, 115 

rectal, 127 
Absorbent dressing, 160 
Accidents, immediate attention to, 23 

baemorrbnge from, 29 

machinery, 62 
Acids, poisoning by, 102 
oxalic, 101 
prussic, 102 
Acupressure, 51 
Administration of chloroform, 151 

nitrous oxide, 156 
Air-passages, foreign bodies in, 77 
Alcohol, poisoning by, 98 
Alkalies, poisoning by, 102 
Amputation, fingers, 122 

toes, 124 
AnaBsthesia, 151 

local, 122 
Aneurism, false, 37 
Ankle, sprained, 61 

strapping for, 171 

bandage for, 180 

dislocation at, 259 

excision of, 266 
Antiseptic treatment, 116, 143 

gauze, 160 

dressings, 143 
Anus, prolapse of, 95 
Appliances for arresting hemorrhage, 

46 
Arch, palmar, wound of, 37 
Arm. bandage for, 188 

dislocations of, 256 

fractures of, 232 
Arteries, wounds of, 35 
Artificial respiration, 70 



Asphyxia, 70 
Aspiration, 1 1 1 



Bandage roller, 176 
Bandages, 176 

ankle, 180 

arm, 188 

axilla, 189 

breast, 184 

breasts, both, 185 

csipeline, 192 ■ 

figure-of-eight, 178 

finger, 186 

for till fingers, 186 

four-tailed, 227 

glue, 218 

groin; 181 

groins, both, 183 

hand, 188 

head, 190 

knee, 180 

leg. 179 

lithotomy, 200 

many-tailed, 195 

paraffin, 220 

penis, 186 

plaster of Paris, 217 

silica, 221 

spica, 181 

spiral, 177 

starch, 213 

stump, 194 

T, 195 

thumb, 187 

tight, in fracture, 205, 214 

venesection, 112 
Bed, patient's, 140 
Bed-sores, 150 
Bites of rnbid animals, 69 

of snakes, 69 
Bladder, hemorrhage from, 40 
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Bladder, dif^nosis of, 40 

paralysis of, 85 

roptare of, 224 

washing out, 89 
Bleeding, HI 

from jagular vein, 113 

from temporal artery, 113 
Bloody tumor of scalp, 60, 223 

urine, 40 
Bougie for rectum, 126 
Bowels, wounds of, 34 
Brain, compression of, 72 

concussion of, 72 
Bread-poultice, 167 
Breast, bandage for, 184 
Breasts, bandage for both, 185 

opening abscess in, 115 

strapping, 174 
Bruises, 59 

Bryant s diagnostic line, 208 
Burns, 63 

cicatrices from, 65 



Calcaneum, fractures of, 249 
Calculus causing retention, 86 
Carbolic acid, 143 
Carron oil, 65 
Case-tnking, 267 
Catheter, introduction of, 81 
female, 86 

tying in, 197 

washing out, 90 
Charcoal poultice, 168 
Chest, injuries to, 227. 

post-mortem examination of, 280 

stabs of, 34 

tapping the, 110 
Chloride of zinc, 143 
Chloroform, administration of, 151 

death from, 155 
Circumcision, 128 
Clavicle, dislocations of, 252 

fractures of, 228 

Ellis's apparatus for, 229 
Cline's splints, 248 
Clove-hitch, 251 
Colles's fracture, 234 
Collodion, 29, 166 
Compress, graduated, 36 
Compression of brain, 72 
Concussion of brain, 72 

diagnosis of, 74 
Contused wounds, 55 
Contusions, 59 
Cornea, wound of, 56 

foreign bodies in, 75 



Crepitus in fracture, 204 
Cupping, 131 
Cut throat, 32 



Diagnosis of concussion and compres- 
sion, 74 

dislocation of shoulder and frac- 
tures, 255 

hernia, hsematocele, and orchitis, 
93 
Diet, 21 

after operations, 142 

tables, 301 
Dislocations, 250 

with fractures, 205, 250 

ankle, 259 

clavicle, 252 

elbow, 256 

femur, 258 

fingers, 257 

humerus, 253 

jaw. 252 

knee, 259 

shoulder, 253 

wrist, 256 
Drainage-tubes, 163 
Dressings, 159 

absorbent, 160 

antiseptic, 143, 160 

dry, 159 

evaporating, 164 

first after operations, 146 

Scott's, 172 

water, 159 
Drowning, 70 



Ear, bleeding from, 31 

foreign bodies in, 76 

serous discharge from, 224 
Elastic extension, 241, 245 
Elbow, dislocation of, 256 

excision of, 261 
Emphysema, 34, 225 
Epistaxis, 38 

Erysipelas incisions in, 114 
Esmarch's bloodless method, 139 
Ether, 157 

Evaporating dressings, 164 
Excision of ankle, 266 

elbow-joint, 261 

hip-joint, 263 

knee-joint, 265 

shoulder-joint, 261 
Extension by a weight, 240, 264 

by elastic band, 241, 245 
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Extravasation of arine, 87 
Eje, bandage for, 57 

foreign bodies in, 75 

lime in, 76 

wounds of, 56 
Eye-drops, introduction of, 117 



Face, wounds of, 29 
Femur, dislocations of, 258 

excision of head of, 263 

fractures of, 237 
Fibula, fractures of, 248 
Fingers, amputation of, 122 

dislocation of, 257 

fractures of, 236 
Forceps, artery, 47 

angular, 76 
Forearm, fractured, 232 
Foreign bodies in air-passages, 77 

ear, 76 

eye, 75 

larynx, 77 

nose, 76 

oesophagus, 78 

rectum, 80 

trachea, 77 

urethra, 79 

vagina, 80 
Fractures, 203 

amputations in, 206 

chalk and gum for, 214 

compound, 206 

crepitus in, 204 

diagnosis of, 203 

elastic extension in, 241, 245 

extension by plaster in, 240 

glue bandage for, 218 

gutta-percha for, 210 
« impacted, 205 

leather for, 211 

measurements in, 207 

pads for, 209 

paraffin bandage, 220 

plaster of Paris bandage, 214 

plaster of Paris splint, 217 

poro-plastic splint, 212 

setting, 207 

signs of, 203 

silica bandage, 221 

simple, 204 

splints for, 209 

starch bandages in, 213 

with dislocation, 205, 250 

special, 323 

clavicle, 228 

Ellis*s apparatus for, 229 



Fractures, Colles's, 234 

femur, 237 

fibula, 248 

fingers, 246 

foot, 249 

forearm, 232 

humerus, 231 
neck of, 230 

jaw, 226 

metacarpus, 236 

nasal bones, 225 

patella, 244 

pelvis, 224 

Pott's, 248 

radius, 232, 234 

ribs, 227 

scapula, neck of, 255 

skull, 223 

base of, 223 

spine, 224 

thigh, 237 

tibia, 246 

ulna. 232 
FrsBuum, ruptured, 33 



Gauze, antiseptic, 160 
Glottis, foreign bodies in, 77 

scalds of, 66 
Glue bandage, 218 
Gordon's splints, 235 
Gunpowder injuries, 67 
Gunshot wounds, 68 
Gutta-percha, 210 



Hsematuria, diagnosis of, 40 
Haemorrhage, 27 

arrest of, 46 

after-treatment of, 27 

after extraction of teeth, 41 

after incision into inflamed parts, 
44 

after surgical operations, 41 

after lithotomy, 45 

appliances for arrest of, 46 

bittcB tongue, 31 

constitutional treatment of, 28 

cut lip, 30 

cut throat, 32 

epistaxis, 38 

from accidents, 29 

false aneurism, 37 

from bladder, 40 

from disease, 39 

from ear, 31 

from fraenum, 33 
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Hsemorrhage, from leeoh-bites, 42 

from nose, 31 

from rectum, 40 

from tonsils, 42 

intermediary, 43 

pressure with fingers in, 46 

pressure graduated in, 36 

scalp wounds, 29 

secondary, 44 

stabs, 33 

teeth knocked out, 31 

treatment of. 27 

ulceration and sloughing, 41 

varicose veins, 41 

wounds of arteries, 35 

wounds of face, 29 

wound of palmar arch, 37 

wound of veins, 37 
Hsomorrhagic diuthesis, 42 
Hair-pin in urethra, 79 
Hand, bandage for, 188 
Handkerchiefs, 196 
Hanging, 70 
Head, post-mortem examination of, 

276 
Heart, post-mortem examination of, 

281 
Hernia, strangulated. 92 

diagnosis of, 92 
Hip, dislocation at, 258 

excision of, 263 
Horsehair probang, 78 
Humerus, dislocations of, 253^ 

fractures of, 230 
Hydrocele, tapping. 129 
Hydrocyanic acid, 102 
Hypodermic injection^ 133 

Incised wounds, 54 

Incisions into inflamed parts, 114 

Ingrowing toe-nail, 130 

Inhaler, 152 

Intermediary hsemorrhage, 43 

Intestine, wounded, 34 

Iris, prolapse of, 56 

Irrigation, 164 

Issue, 131 

Jaw, lower, fracture of, 226 

dislocation of, 252 
Joints, excision ofV 260 

wounds of, 58 
Jugular vein, bleeding from, 113 

Kidneys, haemorrhage from, 40 



Knee-joint, dislocation of, 259 

bandage for, 180 

excision of, 265 

strapping for, 172 
Knot, clove-hitch, 251 

granny, 48 

reef, 48 

method of tying, 49 



j Lacerated wounds, 55 

I Laryngotomy, 103 

I Larynx, foreign bodies in, 77 

Leather splints, 211 

Leather felt, 211 

Leech-bites, 42 

Leg, strapping for, 170 

Levis's reduction instrument, 257 

Ligature, 48 

mode of tying, 49 

Lime in eye, 76 

Linseed-meal poultice, 166 

Lip, cut. 30 

Lithotomy, haemorrhage after, 45 
tie, 200 

Local anaesthesia, 122 

Lung, wound of, 34 



Machinery accidents, 62 
Mad animals, bites of, 69 
Marshall Hall's method, 70 
Mason's splints for excised elbow, 

263 
Metacarpus, fracture of, 236 
Mineral acids, poisoning by, 102 
Minor operations, 103 
Muscles, rupture of, 62 



Nasal bones, fractured, 225 
Nelaton's diagnostic line, 208 
Nitric acid, application of, 132 
Nitrous oxide gas, 156 
Nose, foreign bodies in, 76 

haemorrhage from, 31, 38 
Nostrils, plugging, 118 



Oakum, employment of, 160 
(Edema glottidis, 66 
(Esophagus, bodies in, 78 
Ointments, 165 
Operating theatre, 137 
Operations, minor, 103 
treatment after, 141 
Brst dressing after, 146 
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Opium, poisoning by, 100 
Oxalic acid, poisoning by, 101 



Palmar arch, wound of, 37 
Paracentesis abdominis, 109 

thornois, 110 
Paraffin bandage, 220 
Paraphimosis, 91 
Patella, fracture of, 244 
Pelvis, fracture of, 224 
Penis, bandage for, 186 

thread round, 91 
Perchloride of iron in haemorrhage, 
Pharynx, foreign bodies in, 78 
Piles, haemorrhage from, 40 

inflamed, 127 
Pilot trocar for tracheotomy, 109 
Plaster, 169 
Plaster of Paris bandage, 214 

splint, 217 
Plugging nostrils, 118 
Poisoned wounds, 69 
Poisoning, treatment of, 98 
Poro-plastic splint, 212 
Post-mortem examination, 276 
Pott's fracture, 248 
Poultices, 166 
Pressure in bsemorrhage, 35, 46 

graduated, 36 
Probang, 78 
Prolapsus ani, 95 

Prostate, enlarged, with retentioo, 
Puncture of tonsil, 119 
Punctured wounds, 33 



Radius, fracture of, 232 

Colles's fracture of, 234 
Rape, 96 

Reaction after haemorrhage, 28 
Rectum, abscess by, 127 
foreign bodies in, 80 
haemorrhage from, 40 
prolapse of, 95 
tube, passage of, 126 
Reduction of dislocations, 249 
of fracture?, 207 
of hernia, 94 
Reporting cases, 267 
Resection — see Excision 
Respiration, artificial, 70 
Retention of urine, 81 
Retractors, 202 
Ribs, fracture of, 227 
Rupture of bladder, 224 
of muscles, 62 
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Rupture of tendo Achillis, 62 
of fraeuam, 33 



Sand-bags. 222 
Scalds, 63 

of glottis, 66 
Scalp, bloody tumor of, 60, 223 

wounds of, 29 
Scapula, fracture of neck, 255 
Sclerotic, wound of, 57 
Scott's dressing, 172 
Sealing ulcers, 166 
Secondai7 haemorrhage, 44 , 

Serpents, bites of, 69 
Seton, 130 

Shot, injuries by, 68 
Shoulder, diagnosis of injuries of, 
253 

dislocation of, 253 

excision of, 261 

fractures near, 230 
Silica bandage, 221 
Skull, fractures of, 223 

of base of, 223 
Slings, 196 
Slinging stumps, 149 
Sloughing, causing hsBmorrhage, 41 

application of nitric acid to, 132 
Snake-bites, 69 
Solution for hypodermic injections, 

133 
Spine, fractures of, 224 
Splint-room, 209 
Splints, 209 

gutta-percha, 210 

leather, 211 

leather felt, 211 

plaster of Paris, 217 

poro-plastic, 212 
Sponges, 138 
Sprains, 61 
Spray-producer. 120 
Stabs, 33 

Starched bandages, 213 
Stings, 69 

Stomach-pump, 125 
Strains, 62 

Strangulated hernia, 92 
Strapping, 168 

ankle, 171 

breast, 174 

in fractures, 175, 240 

knee, 172 

leg. 170 

testicle, 172 
Stricture uf urethra, spasmodic; 81 
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Strioftnre of urethra, permanent, 83 
Stamps, bandage for, 195 

dressing of, 148 

bsDmorrbage from, 44 

slinging, 149 
Styptics, 38 

Subcataneous injection, 133 
Salphnrous acid, 143 
Suspended animation, 70 
Sylvester's artificial respiration, 70 
Syncope from cbloroform, 155 

from haemorrhage, 28 
Siphon-tube, 39 

Table for reporting cases, 267 

of weights of organs, 288 
Tapping abdomen, 109 

abscesses, 114 

chest, 110 

hydrocele, 129 
Taxis in hernia, 94 
Teeth, knocked out, 31 

hasmorrhage after extraction of, 
41 
Temperature, 271 

Temporal artery, bleeding from, 113 
Tendo Achillis, rapture of, 62 
Testicle, strapping, 172 
Thermometer, 271 
Thigh, fractures of, 237 
Thread round penis, 91 
Throat, cut, 32 

stabs in, 33 
Thumb, amputation of, 124 

gunshot, wound of, 68 
Tibia, fractures of, 246 
Tie for catheter, 197 

lithotomy, 200 
Toe-nail, ingrowing, ISO 
Toes, amputation of, 124 
Tongue, bitten, 31 
Tonsils, heemorrhage from, 42 

incision of, 119 

removal of, 119 
Torsion of arteries, 52 
Tourniquets, 47 
Tow, use of, 160 
Trachea, foreign bodies in, 32 

wounds of, 33 
Tracheotomy, 103 

tubes, 108 

to secure, 1 06 
Tubes for vaccine matter, 134 

en chemise, 46 

Ulcers, strapping of, 1 70 
sealing, 166 



Ulna, dislocation of, 256 

fractures of, 232 
Urethra, calculus in, 92 

foreign bodies in, 79 

hair-pin in, 79 

organic stricture of, 83 

rupture of, 224 

spasmodic stricture of, 81 
Urine, blood in, 40 

extravasation of, 87 

retention of, 81 

from atony of bladder, 85 
from calculus, 86 
from enlarged prostate, 85 
from organic stricture, 83 
from spasmodic stricture, 82 
in female, 86 



Vaccination, 133 

Vaccine lymph, preservation of, 134 
Vagina, foreign bodies in, 80 
Varicose veins, rupture of, 4 1 
Veins, wounds of, 37 
Venesection, 111 

bandage for, 112 
Venous hssmorrhage, 37 
Viscera, abdominal, injuries of, 34, 
224 



Washing out bladder, 89 

catheters, 90 
Water-dressing, 159 
Weight, extension by, 240 
Whitlow, incision of, 116 
Wounds, 54 

contused and lacerated, 55 

gunshot, 68 

of abdomen, 34 

of arteries, 36 

of chest, 34 

of cornea, 56 

efface, 29 

of joints, 58 

of palmar arch, 37 

of scalp, 29 

of throat, 32, 33 

of tongue, 31 

of veins, 37 

over shins, 58 

punctured, 33 
Wrist, dislocations at, 256 



Yeast poultice, 168 
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